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PORTS AND MARKETS IN MANY COUNTRIES 

In preparation for the Conference held at Bremen, FAO invited countries in- 
terested to submit a paper describing the present fishing ports situation in their 
countries, embracing particulars of administrative systems applied, marketing 
practices and selling systems, related services such as quality control and market 
news as well as details of recent development plans. 

A number of papers of varying comprehensiveness were received but it was not 
possible to reproduce them in full. Accordingly, short summaries were made which 
give a diversified picture of the different types of fishery and fish harbour sites in 
various countries. 

Limited numbers of these summarised versions in English, French and Spanish are 
available from FAO on request. Countries concerned are: 

Algeria Colombia Mexico 

Argentina Congo (Brazzaville) Netherlands 

Australia Cyprus New Zealand 

Belgium Denmark Philippines 

Central American Isthmus Finland Poland 

Costa Rica Gabon Sweden 

1 Salvador India Tanzania 

Guatemala Israel Thailand 

Honduras Italy Tunisia 

Nicaragua Jamaica United Kingdom 

Panama Japan United States of America 

Chile Madagascar Zambia 

Requests should be made to Fishery Education & Services Branch of the Fishery 
Economics and Institutions Division, FAO, Rome. 
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Preface 



IN recent years, the Department of Fisheries of FAO has received many requests from governments 
for information and advice on the problems of harbour development. It is clear that further develop- 
ment of many of the world's fisheries is dependent upon the provision of better harbours and landing 
facilities, capable of sustaining larger and more efficient vessels, and providing a firm basis for the 
necessary improvements in the marketing and distribution network. 

Although FAO has provided experts and advisory services in this field, the Conference on Fishing 
Ports and Port Markets, held in Bremen in 1968, was the first of its kind. Our purpose in organizing 
the Conference was to provide a forum where representatives of all the many different disciplines 
involved in the development of harbours and shore facilities could discuss their mutual problems. 
The problems of harbour development are many-sided, involving not only narrower considerations of 
engineering and economic viability, but also often closely related to the social and political values 
of the country concerned. For this reason, a concern for harbour development should involve many 
different disciplines, and the Conference provided an opportunity for many of the participants to see 
the nature of the tasks facing their colleagues in other fields. In particular, it reflected the different 
approaches of those working in the physical sciences and those concerned with the economic, social 
and administrative aspects of harbour and port development. I am sure this opportunity for the 
confrontation of different viewpoints contributed greatly to the success of the Conference. 

In this volume we are pleased to make available to a wider audience the papers that were prepared 
for the Conference. Whilst the treatment cannot be considered exhaustive on all the aspects of harbour 
problems, it provides an excellent survey of the main areas of concern and clearly illustrates that the 
solution of these problems requires the contributions of a number of disciplines. 

The discussions during the Conference were full and frank. It has been impossible to reproduce 
them in their entirety, but we have sought to reflect the many different points of view and professional 
attitudes that were evident in the discussions. For this reason, we consider the present volume to be 
of value to all involved in the problems of harbour and port installations, be they administrators, 
planners, engineers or those involved in fishing operations. 

The main lessons of the Conference may be summed up under three headings: 

(1) The multi-disciplinary nature of harbour development and the consequent need for co-ordinated 
planning and a team approach. 

(2) The need for realistic foresight and long-term planning, in view of the gestation period of most 
harbour developments and the pace of change in fishing technology. 

(3) The essential role to be played by national and international governmental agencies in providing 
financing for harbour development, due to the high capital costs, the inadequacy of private financial 
sources and the essentially public nature of harbour facilities. 

In addition to supplying expert assistance and advice through its field programmes, a continuing 
aspect of FAO's role must be to foster the exchange of information about advances in the techniques 
of fishing port development, and to promote the best standards 6f planning, design and construction. 
We believe that the publication of this book will contribute to this process. 

On behalf of FAO I should like to express my appreciation to the Government of the Federal 
Republic of Germany and the Free Hanseatic City of Bremen, as well as to all those who contributed 
to the success of the Conference. 

ROY I. JACKSON, 

Assistant Director-General (Fisheries) 
Food and Agriculture Organization, 
Rome. 
January 1970. 
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Chairman's Introduction 



SPECIAL thanks are due to FAO for having met a long-standing need to hold an international 
conference on Fishing Ports and Port Markets in Bremen in 1968. The Federal Republic 
of Germany therefore gladly acted as host country for this Conference and, together with the 
Free Hanseatic City of Bremen, participated in its preparation and organization. 

The large number of participants from all parts of the world gave evidence of the world-wide 
response which this Conference attracted. It was learnt from the many contributions that the in- 
stallation and the maintenance of fishing ports and markets are very complex operations which, 
moreover, require a great divergence of approach according to the regional conditions, and in parti- 
cular between the economically developed and the developing countries. 

The rapid expansion of sea fishing during the last few decades has resulted in continuous structural 
changes in the fishing and marketing sectors, especially in the technical field. The modern fishing 
fleets depend to an increasing extent on well-equipped fishing ports and port markets where new 
model concepts have had to be developed to ensure that the employment of fishing vessels, the trans- 
shipment of the catch, the processing and marketing run as smoothly and as rationally as possible. 
To achieve this it is above all necessary that a close co-operation exists between the fishing specialists, 
the ship-builders and the civil engineers. This was reflected at the Conference in Bremen not only by 
the composition of the participants but also by the presentation of so many excellent papers. Moreover, 
the unique opportunity given us at this Conference to examine all the important problems involved 
from many different aspects contributed largely to the success of the Conference. 

Fishing ports and port markets do not only require high capital investment but also considerable 
maintenance costs. Therefore it is very important that at all stages of the development preparation 
real team-work be maintained among the planners. 

According to the experience gained in the past, suitably designed and well-functioning fishing ports 
are the main prerequisite for the improvement and development of a country's fishery as a whole. 
In the past these factors have often been neglected by both the governments and the fishing industries. 
Apart from the whole infrastructure of the national economy which plays a certain part in the planning 
of ports and markets, the structure of the fishing industry itself has a great influence in determining 
whether regional concentration in port and market development should be pursued. Where deep-sea 
fishing prevails so too does the trend towards regional concentration whereas, regarding the near- 
water fishery, the need for a larger number of smaller ports and markets must predominate, and to 
avoid conflict great care must be taken in site selection. 

All these questions were discussed in detail at the Conference in Bremen, and the present publica- 
tion of the proceedings of this Conference is a valuable source of information for all those who in the 
future will have to deal with the planning, installation, rebuilding and organization of fishery ports 
and port markets. But any schematism should be avoided, because one simply cannot copy existing 
facilities but must take into account all relevant factors and always find new solutions in order to achieve 
optimum results. 

Bonn, May 1970. 

DR. GERHARD MESECK, Ministerialdirigent im Bundesministerium 
fur Erndhrung, Landwirtschaft und Forsten der Bundesrepublik 
Deutschland. 
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SESSION I 



Final Selection of Sites for Fishery Harbours 

by S. 6. Meallatn 



Cboix final du site d'un port de pftcbe 

L'autour range les ports de ptehe ou centres de d6barquement en 
trois grandes categories, selon Icur importance: considerable, 
moyenne et sccondaire, en proposant pour chacune d'elles une 
definition provisoire. II 6num6re dix conditions essentielles aux- 
queltes doit repondre un site convenant a l'6tablissement d'un grand 
port de pdche, en s'attachant plus en detail a certaines d'entre elles. 
Diverses etudes techniques doivcnt 6tre effectuees, notamment 
mesure de la maree, de la houle et des vents, transports littoraux, 
exploration du sous-sol, et evaluation des ressources en eau. Dans 
certains cas, il faut recourir a des essais sur modules reduits. 
L'auteur propose une classification des ports ou centres de peche 
intermediaires et secondaires en cinq categories. II precise que les 
ingenieurs ont besoin d'informations et de previsions dignes de 
confiance sur les param&tres des navires pour pouvoir organiser les 
travaux d'am6nagement, et presente des suggestions touchant la 
collecte et la diffusion des donnees en question. II conclut en 
soulignant le rdle important de la tradition et de reiement humain. 
L'etude n'envisage pas le cas des navires-usines. 



Setocd6n final de sitios para puertos pesqueros 

En este documento se consideran tres categorias de puertos: puerto 
mayor, puerto intermedio y puerto menor 6 lugar de desembarque 
y se sugieren definiciones preliminares para cada una de estas 
categorias. Examinando algunos de ellos detalladamente, se 
mencionan diez de los requisites principals necesarios para erigir 
un puerto pesquero mayor; incluyendo los estudios previos de 
ingenieria referentes a mareas, oleaje, vientos, movimientos del 
material del fondo, naturaleza del sub-suelo y al aprovisionamiento 
de agua. Se menciona tambien la necesidad de efectuar, en algunos 
casos, ensayos en modelo. Se establecen cinco de las categorias 
en que pueden dividirse los puertos intermedios y puertos menores 
6 lugares de desembarque. Se tratan la information y pron6sticos 
fidedignos sobre caracterfsticas de los barcos a emplearse, requeridos 
por los ingenieros para planificar las obras de construcci6n y se 
sugieren medidas para colectar y diseminar tal informacidn. Se 
seftalan la importancia de los recursos humanos y de las formas de 
vida tradicionales. 

En este documento no se tratan problemas relacionados con 
barcos-f&brica. 



THE final selection of a site for development as a 
fishery harbour is essentially a political decision 
in that factors other than economic must be taken 
into account. Once made it can hardly, if at all, be 
reversed. This character of the decision is independent 
of the magnitude, the economic importance of the 
harbour or the extent of the works involved. The 
consequences, however, of a wrong decision will naturally 
be more far-reaching in the case of a major undertaking, 
both relatively as well as absolutely. There are, indeed, 
in various parts of the world examples of harbours, 
which, because of faulty location or inaccurate forecast* 
ing, are no longer used for their original purpose. 

For this discussion it is desirable that an effort be 
made to determine categories of fishery harbours, and 
to do so on a basis of function rather than of cost, 
although clearly cost cannot be ignored. Three categories 
come to mind. Major fishery harbours are ports at 
which all functions directly and indirectly connected 
with the fishing industry can be carried out. They are to 
a large extent self-contained and self-sufficient. Inter- 
mediate ports are those where facilities exist for the safe 
harbourage of fishing vessels of the largest size currently 
in use, and where vessels can discharge their catches, 
take on stores and provisions, and where adequate road 
connections exist for rapid communication with centres 
of population but where there is no elaborate "infra- 
structure** such as is essential at a major port. Small 
ports and landing places are those which cater primarily 
for local needs. Safe shelter afloat is desirable but not 
always necessary if vessels can be taken ashore readily. 



MAJOR FISHERY HARBOURS 

Ideal requirements for harbours 

In choosing a site for a major fishery harbour a great 
many factors must be considered, not all of which can be 
readily weighed and accurately evaluated; some, indeed, 
may not be clearly identifiable. Mr. Carl G. Bjuke, the 
well-known Swedish harbour consultant, set down the 
following ten requirements : 

(a) Convenient distance to fishing grounds. 

(b) Good location in regard to existing or planned 
communications to a potential fish market. 

(c) Adequate and suitable space both on the sea 
side and the land side for development of an 
efficient fishing station. This should include 
suitable areas for fish processing and auxiliary 
industries, boat building and repair, offices and 
shops, traffic and parking space for lorries and 
other vehicles, garages, etc. 

(d) Attractive residential location for the fishermen 
and their families and for fish traders and other 
groups engaged in the fishery and ancillary 
enterprise. 

(e) Safe access from the open sea in all weather and 
at all stages of the tide. 

(f) Safe natural or artificial shelter in the harbour 
at all times for all the vessels likely to use the 
harbour. 

(g) Reasonable initial cost of obtaining adequate 
depth of water in the harbour approach and at 
the quays. 
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(h) Low cost of maintaining adequate depth of 
water in the approach and at the quays. 

(i) Suitable ground conditions at the site for 
adequate arrangements of breakwaters, basins, 
quays and shore facilities, etc., to be constructed 
in one unit or in stages according to a general 
plan. 

(j) The site should be unrestricted for acquisition 
of the land required for the fishing port project. 
Furthermore, this land should be retained for 
those enterprises only that have a direct bearing 
on the trade of the port. Otherwise the operation 
and development of the port could be severely 
crippled. 

Fleet forecasts 

Undoubtedly the most significant factor is the number 
and size of the vessels of the fleet which will use the port. 
Not all fishing vessels should count. Factory vessels in 
the real sense should be disregarded: they are, for 
practical purposes, dry-cargo ships which should be 
accommodated in ordinary commercial ports. Neither, 
is it necessary to consider in detail boats of a much 
smaller size than those of the predominant class. It is 
sufficient to provide space for the smaller craft; they can 
fit in with the arrangements for the larger ones. It is 
important, however, that the engineer responsible for 
port design has readily available data concerning the 
boats that are likely to form the bulk of the port fishing 
activity. He must be provided with good forecasts of the 
rate of growth of vessels which will be using the port, 
both as to numbers and sizes. Generally speaking, it is 
fairly easy to find a site where there are possibilities for 
expansion so that full development can be planned in 
stages. This is normal procedure for any port, expenditure 
on capital works being undertaken only when it becomes 
necessary to increase port capacity. The importance of 
drawing up an outline plan covering long-term develop- 
ment is obvious. 

Character of the site 

There must be a large naturally-sheltered water area, or 
at least an area where shelter can be provided at relatively 
little cost. Sea approach should be unobstructed and 
deep so that passage from open sea to shelter can be 
made in all weather conditions and at all times. Water 
in the harbour proper should be deep enough to obviate 
heavy dredging. The nature of the submarine bottom in 
the harbour and in its vicinity should be such that siltation 
is minimal. This last is particularly important. In a paper 
at a Conference on Technology of the Sea and the Sea- 
Bed in April 1967, reported in Civil Engineering and 
Public Works Review, March 1968, Messrs. Russell and 
Lean point out that "maintenance dredging is a penalty 
for holding a channel below its natural depth". The 
maintenance of adequate depths of water across bars, 
in approach channels and in berths is so costly that it is 
as well to be sure that what is sometimes demanded for 
fishing vessels is, in fact, necessary. In Ireland two points 
emerged. The first was the difficulty of ascertaining the 
drafts of fishing vessels to enable suitable dredged 
depths to- be determined. The second was that where 



reliable information did become available it transpired 
that actual drafts were smaller than those quoted when 
representations were made as to flotation required. 
Owners and skippers of fishing boats often call for 
increased draft. John Tyrrell, a very experienced Irish 
naval architect, referring to vessels 70ft (21.3m) long 
or thereabouts has the following to say "Great draft is 
not a requirement and indeed excessive draft aft with 
light draft forward can have an adverse effect". Even 
when data is forthcoming the technical terms used are 
confusing to engineers who are, generally speaking, 
unacquainted with such expressions as moulded draft, 
moulded depth, registered length, dead weight tonnage 
and so on, so that they are at a loss for useful data. It 
would be helpful if lists could be prepared and published 
giving particulars for a reasonable number of existing 
vessels of various tonnages, of such details as, draft aft 
in loaded condition, overall length, length on keel, 
overall breadth, unladen weight, all of which information 
is essential for the engineer charged with advising on the 
selection of a site and with the design of a harbour. 
FAO might consider the compilation and dissemination 
of such a list. It need not be exhaustive but the vessels 
described should be representative. It would also be 
desirable that they be classified by countries, because 
there appears to be a certain uniformity of design within 
any one country. Consideration might also be given to 
including a glossary for the benefit of laymen of terms 
commonly used in naval architecture. The word "design" 
may mean rather different things to the civil engineer 
and the naval architect. 

Planning and acquisition of the land area 

Of almost equal importance with water area is suitable 
shore area to accommodate all the activities associated 
with a large fishing port. The combination of good sea 
and land areas both adequate in extent is not often 
realized. 

The authority which provides for fishery harbours is 
usually either the State itself, or a body set up by the 
State or by a municipal or similar authority. In all cases 
the capital cost is likely to be provided in whole or in 
part by the State. Among the items on which consider- 
able sums may have to be spent is the acquisition of land. 
Apart from being costly this can involve a very compli- 
cated series of transactions, frustrating because of the 
time consumed in completing them. Furthermore, there 
is always the risk that when the intention to develop 
becomes known private buyers are likely to intervene, 
some as speculators, some merely with the intention of 
being favourably situated in the new development but to 
the detriment of the overall plan. At the outset the 
developing authority should either itself acquire sufficient 
land adjacent to the harbour or have powers to control 
development within a wide area. It might even be 
desirable for the authority to acquire land even at those 
sites which are merely in the running, disposing of it later 
should a decision not to develop be taken. What is 
involved is not merely land prices but the optimum 
shape of the harbour development. It goes without saying 
that services such as water, power, sewage disposal 
arrangements, first-class road connections with main 
centres are all essential. 
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Whatever the eventual pattern of the fishing industry 
when everything is streamlined and automated so that 
there is a fully integrated activity of unified design, it is 
important to realize that one of the most valuable shore 
facilities is open space in the immediate vicinity of the 
wharves. There will always be pressures to ensure, for 
processing establishments, direct access to adjoining 
wharves so that full production line techniques from 
ship to consumer can be used, or to persuade that 
manufacturing activities such as winch or engine 
manufacture or net making should be similarly located. 
It is seldom, if ever, that these so-called ideal conditions 
can be satisfied. Not every freezing plant can be accom- 
modated alongside berthing space. A scheme of priorities 
should be drawn up and worked into the master plan to 
ensure the most economical use of space developed, 
probably, at high cost, and of which there is never likely 
to be an excess. The point here is that a site which is 
otherwise suitable and which can be developed economi- 
cally should not be rejected merely because it would not 
be possible to locate within the area and adjacent to 
quays all the activities that one would like to accom- 
modate there. 

Physical Investigations 

The number of sites for which there are competing 
claims can usually be reduced to a few, between which, 
however, a final choice may not be easy. When that stage 
has been reached steps should at once be taken to initiate 
observations of tidal phenomena, wave heights, wind 
force and directions, currents in the sea, movement of 
beach material at or near the sites where these observa- 
tions appear to be necessary. They should be continued 
at the site eventually selected even after the harbour has 
gone into service. 

Subsoil investigation is essential. Experience has 
shown in some cases that even when a reasonably close 
series of bore holes has been made, the subsoil condition 
found during actual dredging or construction operations 
may diverge rather widely from those derived from the 
investigation. There is always the possibility of marked 
discontinuities in the ground between bore holes where 
these are spaced at reasonable intervals. A very close 
network could prove too costly in relation to the overall 
cost, but some form of echo survey along the lines of the 
holes might prove useful. 

In some cases model tests may be advisable; such tests 
are usually confined to the site finally chosen to determine 
the best means of ensuring maximum shelter, minimum 
siltation and so on. 

It may also be essential to measure stream flows from 
which potable water can be obtained should existing 
supply be fully extended. 

A factor not to be overlooked or discounted is tradition. 
A deliberate attempt to establish a fishery harbour where 
no tradition of fishing exists is likely to end in failure. 
There have, of course, been cases where whole fishing 
communities have been transferred or have migrated 
from one location to another, generally under pressure 
of events but they are uncommon. It is almost axiomatic 
that while the existence at any particular place of a strong 
fishing tradition offers no guarantee of worthwhile 
growth, the absence of it would mean failure. It is well 



to realize that success of a projected development depends 
largely on men and not solely on economics. In the long 
run the human factor is likely to prove the sounder 
basis, even from the economic point of view. 



INTERMEDIATE AND SMALL FISHERY 
HARBOURS AND LANDING PLACES 

The effect of changes in vessel design 

It is sometimes thought that development of a few major 
fishery harbours will eventually make smaller ports 
redundant. Such thoughts are erroneous. Undoubtedly 
there is some movement to big ports and occasionally 
small ones fall out of use, but on the whole the vacuum 
left by departing fishermen is filled by newcomers, 
provided there is no great change in population density. 
It is often not appreciated by the non-expert that fishing 
ports which were very satisfactory in the days of sail 
may be quite unsuitable for motor vessels. One great 
effect of the change over to motor craft, even of quite 
small tonnages is an enormous increase in the cost of 
the craft and the consequent importance of protecting 
them. The general demand for ever-increasing horse- 
power continues to push the cost of fishing vessels up. 
The fact that such boats are usually equipped with echo 
sounders or other instruments requiring attachments 
near the keel may make it undesirable that they should 
take the ground in the fashion of vessels before the advent 
of such aids to navigation. There is also the more impor- 
tant consideration that by taking the ground where this 
cannot be avoided strains induced in the hull may affect 
engine and stern shaft alignment unless the grounding is 
carefully controlled. The result is that ports suitable for 
the accommodation of present-day craft, however small, 
must offer much more elaborate and carefully planned 
facilities than those of SO years ago. It is obvious too 
that the cost of such facilities is likely to be comparatively 
high. 

A small example may illustrate the point. Along several 
stretches of the coast of Ireland in rather remote areas, 
where there is exposure to the Atlantic Ocean and where 
the shore configuration is such that sheltered harbours 
where boats could be kept afloat are hardly practicable, 
fishing has been carried out in craft, usually curraghs 
(canvas covered, oar propelled craft) from time im- 
memorial. Curraghs were, and in many places still are, 
used because, being light, they can be got out of the 
water to safety with comparative ease. The fishing in 
many cases is for lobsters or crawfish and provided a 
crew can handle enough pots, this can be a lucrative 
part-time occupation. Twenty-five years ago it became 
the custom to fit these curraghs with outboard engines 
so that a crew of two could handle more pots than could 
a crew of three formerly. It was still fairly easy to get 
the light hull ashore, although the engine made that 
operation rather more difficult. 

In recent years curraghs are being replaced by small 
26ft (8m) yawls specially designed for the areas in 
question and fitted with 7-8 hp inboard air-cooled diesel 
engines. More recently still, rather larger boats 32ft 
(10m) in length appropriately powered, have started 
to come into use in some of those areas. These craft 
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Fig 7. Dunmore East harbour. Plan showing proposed development. 



(26 to 32 ft (8 m to 10 m)) permit the fishermen to make 
much improved earnings, but they demand much more 
advanced port facilities either by way of safe floatation- 
which is not often practicable or, by means of getting 
the boats to safety ashore, weighing as they do upwards 
of one ton. The result has been, of course, that decisions 
have had to be made as to which of many competing 
landing places should be selected for development as 
centres for such craft. 

Classification of smaller ports 

Two years ago a survey was begun of fishing ports and 
landing places along several stretches of the west coast 
of Ireland. The primary object was to assess the relative 
merits of places designated for possible improvement. 
At a very early stage the survey team drew up a series 
of categories into which the places inspected should be 
divided. These categories were: 

(a) Those of importance beyond the areas in which 
they are situated. 

(b) Those of significance within, but not to any 
large extent beyond the areas in which they are 
situated. 



(c) Those of present minor importance, but with 
apparent potential. 

(d) Those with limited potential. 

(e) Those with no potential. 

While the five categories set out are not entirely 
satisfactory throughout the whole length of the west 
coast of Ireland, they are a very useful set of criteria for 
most of it, and helped the survey team in coming to 
decisions. 



CAPITAL COSTS 

The point naturally arises as to what is meant in terms 
of money by the three main divisions described in the 
start of this paper. There can be no universal measurable 
cost, but it is suggested that in Ireland which has a long 
heavily indented coastline except along most of the east 
coast and where the tidal mean spring range varies from 
a minimum of about 8 ft (2.4 m) to a maximum of 15 ft 
(4.5 m), the following cost limits apply: 

Major fishing ports 250,000 ($600,000) and up- 
wards without limit. 
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Fig 2. View of Dunmore East harbour prior to commencement of development works in 1963. 



Fig 3. May 1968, and the development works are nearing completion. 
[6] 



Intermediate fishing ports 50,000 to 250,000 answer should be affirmative. Better a couple of white 

($120,000 to $600,000). elephants than one deserted village. 
Minor fishing ports, under 50,000 ($120,000). 

It is stressed that these sums are those likely to be 

expended on improving existing facilities, the cost of 

which if executed nowadays would in many cases equal References 

or exceed the sums mentioned. 

The fishing industry and in particular the catching side BJUKE, CARL G Report on The Project of Improvement of 

is as much a human as an economic activity, and Fishing Harbour Facilities in Ireland. Government 

relatively as much consideration should be given to Publications Office, Dublin, 

developing minor as major ports. Finally, on minor ports TYRRELL, JOHN Points to watch when buying a trawler, 

if there is a doubt whether or not t6 spend money the 1968 Irish Skipper, May 1968. 
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Preliminary Soil Investigation for 
Fishing Harbours 

by B. Alte 



praiminaire du sol en vue de la construction des 
ports de ptche 

Au nombre des facteurs importants devant &tre examine* avant la 
prise d'une decision sur la creation d'un port de peche figurent les 
conditions du sol au site choisi. Comme une etude complete du sol 
peut exiger beaucoup de temps et de frais, 1'auteur decrit des 
methodes relativemcnt expdditives et peu ontreuses permettant 
d'effectuer une premiere reconnaissance. Du fait de leur rapidite 
et de leur bon marche, il est possible d'etudier divers secteun avant 
de proceder au choix deflnitif. L'auteur, apres avoir expose les 
raisons qui incitent parfois les responsables & ne pas faire deludes 
preliminaires du sol, souligne que les reconnaissances doivent dtre 
effectutes durant les toutes premieres phases de 1'etablissement des 
plans des ports. 

Les mithodes decrites reposent sur le principe du sondage sans 
prelevement d'echantillon, suivi le cas echeant d'une reconnaissance 
plus poussee. L'objectif est de couvrir la totalite de secteur le plus 
rapidement possible au moycn d'un materiel aise* ment transportable. 
On peut avoir recours au sondage par gravite au moyen de tiges 
d'acier de 22 mm enfoncees sans tube de revdtement par 1'applica- 
tion soigneuse de charges allant de 5 a 100 kg. Lorsque, a charge 
maximale, la penetration s'arrdtc, il est imprime aux tiges et au 
trepan un mouvement rotatif, et Ton enregistre le nombre de demi- 
re* volutions par 20cm d'enfoncement. Une variante consiste a 
proceder de maniere analogue avec des tiges d'acier d'un diametre 
de 32 mm, qu'enfonce un marteau de 65 kg dont la chute libre 
est de 50 cm. On releve le nombre de coups, qui fournit une mesure 
continue de la resistance. Enftn, une autre methode est le forage 
pneumatique, avec contrdle attentif de la pression, qui assure la 
aussi la mesure de la resistance du sol: cette technique permet de 
traverscr des roches de grande taille. 

En Suede, on obtient g6n6ralement des carottes au moyen d'un 
collecteur a piston mis au point par I'lnstitut gtotechnique suddois. 
Pour Jes echantillons non intacts, on emploie un collecteur a 
preievement lateral. La communication decrit egalement d'autres 
methodes de sondage. 

L'auteur mentionne la necessity de disposer d'un bateau ou 
radeau approprie & partir duquel effectuer les sondages, et decrit 
un radeau specialement conc.u pour les forages par faibles pro- 
fondeurs, qui permit de creuser couramment de 2 a 6 trous par 
journee de travail. 



In 
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Entre los muchos factores importantes que ban de estudiarse antes 
de adoptar decisiones para construir puertos pesqueros se encuen- 
tran las condicioncs del suelo del lugar del emplazamiento. Un 
cstudio complete del suelo frecuentemente exige tiempo y es caro ; 
en este trabajo el autor describe mitodos relativamente rapidos y 
econbmicos para realizar un reconocimiento inicial del emplaz- 
amiento. La velocidad y baratura de estos m&odos permiten realizar 
estudios de otras zonas antes de elegir definitivamcnte un lugar. 
El autor examina las razones por las que a veces los planificadores 
no realizan estudios preliminares del suelo y pone de relieve que 
tales investigaciones deben efectuarse al comenzar a planificar las 
obras portuarias. 

El principio de los metodos examinados consiste en realizar 
sondcos, seguidos de la investigacidn tccnica que sea precisa. El 
prop6sito es abarcar toda la zona lo mas rapidamente posible y 
que el equipo se pueda transportar con facilidad. Entre los metodos 
descritos figura el sondeo por peso, cmplcando cilindros de acero 
de 22 mm (0,86 pulgadas) que se introducer! en tierra sin tubo de 
revestimiento por mcdio de cargas cuidadosamente aplicadas 
comprcndidas entre 5 y 100kg (11 y 220 libras). Cuando los 
cilindros dejan de penetrar aplicandoles la carga maxima, se les 
hace girar junto con sus cabezas de rosca y se registra la cantidad 
de semirrevoluciones por penetraci6n de 20cm (8 pulgadas). 
Otro metodo consiste en efectuar una penetraci6n similar con 
cilindros de acero de 32mm de diametro (1,25 pulgadas) que se 
introducen en el terrene mediante un martillo-pi16n de 65 kg (143 
libras) con una caida libre de 50 cm (19,5 pulgadas). Se registra el 
numero de golpes, lo que proporciona una medida permanente de 
la resistencia. Otro metodo que se describe igualmente es el de la 
perforaci6n pneumatica, en la que se controla cuidadosamente la 
presibn del aire; este metodo proporciona tambidn una medida de 
la resistencia de los suelos, siendo posible de este modo perforar a 
travel de grandes rocas o piedras. 

En Suecia, generalmente se obtienen muestras de suelos no 
perturbados mediante un tomamiestras de pistdn fabricado por el 
Institute Sueco de Geotdcnica. Las muestras de suelos trans- 
formados se obtienen con un tomamuestras de admisi6n lateral. Se 
describen tambidn otros metodos de perforaci6n. 

El autor indica la necesidad de disponer de una embarcaci6n o 
una balsa adecuadas desde la que pueda realizar la perforacibn, 
y describe una balsa especialmente disefiada para perforar en aguas 
somcras. Desde esta balsa se pueden efectuar normalmente de dos 
a seis perforaciones diarias. 



A the planning stage of fishing harbours there 
are a number of different factors to be studied. 
Among these is soil condition. The erection of a 
harbour includes relatively large earth movement by 
dredging and filling, complicated foundation work for 
quays and piers, and sand migration with possible 
erosion or sedimentation causing future, maybe even 
continuous, dredging etc. Soil conditions may therefore 
influence the cost of the harbour to a great extent. 

They vary from site to site even within closely spaced 
areas depending upon geological conditions and also 
the continuous re-forming and change in soil layers. 
This takes place along coastal areas influenced by wave 



action, ocean and tide-water currents, river deposits 
etc. As the proposed sites for fishing harbours are 
covered by water, an inspection of the area will give 
insufficient detailed information, and borings are 
normally required even for preliminary estimate and 
judgement. 

The soil conditions here refer to both geological 
conditions concerning the extent and thickness of the 
different soil layers, the quality and surface of bedrock 
etc., and the soil mechanics aspect concerning the 
technical properties of the soil layers with reference to 
compressibility, compactness, sheer strength and other 
characteristics. 
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SOIL MECHANICS IN THE PLANNING STAGE 

Planning of a fishery harbour generally commences with 
an economic study of the resources of fish, the market, 
transport conditions, size of ships, fishing traditions of 
the population, and other factors. This may result in a 
proposal for a fishing harbour within a certain area with 
a few alternative sites. 

Thereafter an engineering study will decide the size, 
shape and possible design for development at the different 
sites, and from this an estimate of costs can be made. To 
obtain this information, a study of hydrographical and 
soil conditions must be made. The more information 
available, the better will be the results. 

The author wishes to stress the importance of not 
postponing soil investigation until the end of the planning 
stage. Preliminary investigations should be made at an 
early stage at the alternative sites with a detailed investi- 
gation for the finally chosen harbour in connection with 
the design of quays, piers and other structures. A 
preliminary soil investigation, in connection with the 
preliminary hydrographical investigations should be 
regarded as absolutely necessary. 



ARE SOIL CONDITIONS GIVEN NECESSARY 
ATTENTION? 

There are several examples where soil investigations 
were not made. The preliminary planning of these 
harbours was based on more or less estimated conditions, 
and actual soil conditions were discovered too late to 
avoid difficulties and damage. Possible causes for these 
omissions might be as follows: 

Determination of the geotechnical and hydrological 
conditions involves work at the actual sites, which in 
certain cases are decided to be inappropriate until an 
official decision on the harbour development has been 
made. 

The site investigation often includes the engagement 
of a sub-contractor, and this increases both the projecting 
team and the time required for planning. 

If soil investigations are made, the cost of planning 
will be higher, and this unfortunately can be given 
greater consideration than the total cost of the whole 
project. 

Often it is stated that the soil conditions are given 
premises that cannot be changed, and the costs cannot 
be avoided. This might be true at the design or construc- 
tion stage, but not in the preliminary stage when 
alternative proposals can be considered. 



INVESTIGATION METHODS 

Quite often, a valid reason for preliminary soil investi- 
gations not being conducted, is that some of the inter- 
nationally used investigation methods are time-consuming 
and not suitable for reconnaissance investigations. One 
can also understand the difficulties the harbour-engineer 
has in knowing about all the different investigation 
methods that .exist or have been and are being developed 
within this field. 



The soil investigation methods used in Sweden are 
particularly well suited for preliminary surveys carried 
out in the shortest possible time. The principle of the 
methods is to carry our penetrating borings followed by 
qualified investigations where necessary. The penetrating 
borings are made to determine the geology of the area 
with respect to the different soil layers, their characteris- 
tics, extent and thickness over bedrock or to a certain 
depth. The qualified investigations are made to determine 
the technical properties at points chosen with respect to 
the geology of the area as well as the lay-out plan for the 
harbour. 

The preliminary investigation is made with the 
intention of covering the whole area with penetrating 
borings. These borings are quickly done as the equipment 
is easily transportable. This is a great advantage as the 
work is done mostly at sea and in areas with difficult 
road communications. The number of qualified investi- 
gations at this stage are limited to shorten the investiga- 
tion period and the costs. 

The extent of a preliminary investigation cannot be 
determined in detail beforehand. The number and type 
of borings must, to a large extent, be determined as the 
site investigation is proceeding. An important condition 
is therefore that the engineer in charge of the work 
shall have experience with the investigation methods and 
their interpretation as well as a theoretical background, 
so that he, in conference with the harbour engineer, can 
propose changes in the investigation programme as 
required. 

In Sweden, soil investigations are mainly conducted 
by consulting engineering firms with equipment, labora- 
tory and an experienced field-staff under the leadership 
of a consultant in soil mechanics. Such a group is 
normally at the harbour designer's disposal as consultants 
for the soil mechanics aspects of the placing and erection 
of the fishing harbour. 



INVESTIGATION METHODS STANDARDIZED 
IN SWEDEN 

Here is a short description of the different drilling 
methods standardized in Sweden. 

Weight sounding 

The equipment consists of a screw-head about 32 mm 
(1.25 in) in diameter fitted to 22 mm (0.86 in) steel rods 
which can be extended by joining additional steel rods. 
The screw-head and rods are sunk without a casing-tube. 
During operations, loads are applied to the rod and the 
weight required for penetration is carefully recorded for 
the loads 5, 15, 25, 50, 75 and 100kg (11, 33, 55, 110, 
165 and 220 lb). When the rod has ceased penetrating 
into the ground under a load of 100 kg (220 lb), it is 
rotated still under maximum vertical load to force 
the screw-head at the end to penetrate further into the 
ground. The number of half revolutions per 20 cm (8 in) 
penetration is recorded and subsequently used in the form 
of a diagram (fig. 2). 

This diagram will provide a direct measurement of the 
soils' resistance to drilling, furnishing an indication of the 
stiffness and compactness of the soil. For a detailed 
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study of the engineering properties of the soil, sampling 
is necessary. 

The drilling method is classed as a penetration test and 
can be compared with Dutch sounding. It provides 
information as to the compactness of the various layers 
of soil and, when handled by an expert borer also gives 
a brief idea of the type of the soil. 

Hammer sounding 

Hammer sounding is also a penetration test useful in 
comparatively stiff soils. A steel rod with a diameter of 
32mm (1.25 in) is driven into the ground by a 65kg 
(143 Ib) hammer with a free drop of 50cm (19.5 in). 
The rod has a point with a square cross section 
40x40 mm (1.6 in x 1.6 in) and a length of 200mm 
(8 in). The number of hammer blows necessary to drive 
the rod 20 cm (8 in) are recorded and shown in a diagram. 
In this way a continuous measurement of the resistance 
against penetration is established. 

The hammer sounding method can be compared with 
the standard penetration test but its advantages are that 
the hammer sounding gives a continuous record of the 
soil layers and no casing is needed. The sounding 
diagram usually gives a good indication of the variation 
in the soil layers and to some extent also provides 
information as to their relative compactness. 

Hammer sounding is frequently used in order to find 
the length of end-bearing piles as the possible penetration 
depth in most soils corresponds to the pile lengths. 

Pneumatic drilling 

Pneumatic drilling is a more powerful penetration test. 
It is carried out with a compressed-air-operated rock- 
drilling machine. The drill rods are generally composed 
of 2.4 m (7.9 ft) lengths, capable of being joined together, 
and fitted to a 50 mm (2 in) or 63 mm (2.5 in) rock drill 
bit. Compressed air or pressurized water is used for 
flushing the borehole. In order to obtain a relative 
comparison between the results of the various boreholes, 
the air pressure supply to rock drill, motor feed and 
flushing is kept constant during the drilling operation 
and checked by means of pressure gauges. The time 
required for the drill to penetrate 20 cm (8 in) of soil or 
rock is recorded to form the basis for a diagram (fig. 2). 

Compared with ordinary penetrative drilling methods, 
the great advantage of this method is the ease with which 
it is possible to drill through large blocks or boulders 
and thus reach down to and into bed-rock. 

An experienced borer is able to determine roughly the 
type of soft soil layers, the hardness of the rock as well 
as the existence or prevalence of large fissures. Thin 
horizontal cracks may be observed, but will not appear 
in the diagram, although their existence will be duly 
recorded by the borer. 

It is normally considered sufficient to drill between 3 m 
(9.9ft) and 5m (16.5ft) into bed-rock for accurate 
determination of the bed-rock level. In some cases the 
crushed rock material from the borehole can be collected 
and the type of rock roughly determined by examination. 

Pneumatic drilling is too powerful for a detailed 
determination of the type of soft soil layers. For such 
purpose, the weight sounding method is more appro- 



priate. Both methods can, however be advantageously 
applied to one and the same borehole. 

Soil sampling methods 

In Sweden, undisturbed soil samples are obtained by a 
piston sampler, which was standardized after intensive 
studies and tests carried out by the Swedish Geotechnical 
Institute (described in Proceedings Nos. 19 and 20). 

The sampler has proved to be well suited for un- 
disturbed sampling of clay and soft soils in particular, 
and has been in use in Sweden for almost 10 years. 

Disturbed samples are obtained with a side intake 
sampler or with a Craelius soil sampler which is an open 
split spoon sampler with diameter 63 mm (2.6 in) and 
the length 600 mm (23 in). 

With the soil sampling methods described com- 
paratively small samples are obtained. Experience has 
shown that these samples are quite sufficient for fine- 
grained sedimented material but for coarse, inhomo- 
geneous and firm material larger samples are desirable 
if more detailed laboratory investigations are necessary. 

For preliminary investigations the smaller samples are 
quite sufficient in most cases. At this stage it is more 
valuable to get samples from several points and at 
varying depths covering the whole area than to concen- 
trate a detailed and more costly sampling on very few 
points. 

Other borings 

In-situ vane borings are made in clay or clayey soils for 
the determination of sheer strength. Vane borings are 
carried out after determination of the types of soils 
through disturbed or undisturbed sampling. The borings 
are usually made without casings and are therefore 
quickly done. For preliminary investigations, vane 
borings are helpful in establishing some of the technical 
properties of the soil. 

Rock-core sampling is a more time-consuming and 
complicated method to use when borings take place at 
sea. The method should therefore not be used in the 
preliminary stages, as the information obtained is usually 
required for the detailed studies of harbour-construction, 
which are not covered in this paper. 



DRILLING RAFT 

The most important problem from a practical point of 
view is to find a boat, barge or raft from which the 
borings can be carried out. Especially in non-industrial 
countries, suitable boats or barges are seldom available 
in areas where a fishing harbour is planned. Also the 
possibilities of transporting these by sea or by land to 
the site from* a nearby commercial harbour may be small. 

In order to solve this problem, a specially designed 
demountable raft often has to be used, and in the figure, 
an example of such a raft is shown. This raft can be 
transported by land and assembled at the investigation 
site. It consists of a floating platform with four spud legs 
on which the platform can be lifted above the water. 
No anchors are necessary and by using two outboard 
motors the raft can be moved within the site area (fig. 1). 

The advantages are that the work can be carried out 
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with less dependence on the waves, streams and other 
site conditions and with a higher safety factor with regard 
to possible accidents. The raft has been found to speed 
up the work considerably. 



CAPACITY OF DRILLING 

The necessary time to carry out the investigation is, to 
a very high degree, dependent on the barge or raft used, 
e.g. the possibilities to move between the boreholes and 
to work under bad weather conditions. Using the 
penetrating methods described above, a capacity of 
2 to 6 boreholes per working day is normal. Sampling, 
vane tests and especially rock-core drilling is more time- 
consuming and each borehole may take J to 2 days and 
maybe even more depending on the soil conditions. 



SUMMARY 

Knowledge about the soil conditions at an early stage 
of the project is most valuable for the selection of a 
suitable site and the design of the fishing harbour. 

The preliminary soil investigation should give brief 
but reliable geological-geotechnical indications with 
regard to sand drift, dredging, blasting, foundation of 
quays and piers, and other structures. 

The preliminary investigation must, because of 
practical reasons, be relatively quick, simple and 
inexpensive, but still qualified to give information for 
further planning. 

From this point of view the investigation methods 
here described from experience, have been shown to be 
very suitable not only in Scandinavia but also in countries 
with differing geological conditions. 
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Considerations Concernant les Projets de 
Ports de Pfeche 

par V. B. Marchal et A. Ceresa 



Considerations in fishing port projects 

In the first part of this paper the authors discuss the general question 
of the planning of fishery harbours, and in the second part they 
outline a specific instance where alternative designs for a given site 
were made. 

The authors first discuss the characteristics of a fishing port and 
determine the necessary facilities for operating vessels and for 
handling the catch. Both inshore and ocean fishing ports are com- 
pared. The authors discuss the factors influencing the choice of 
site and stress the importance of two factors (a) the need for 
sheltered water and (b) the necessity for good communications 
with consuming areas. They suggest that it is important too to 
make adequate provision for future development. 

In planning the port the engineer must take into account the 
likelihood of future developments and the size and character of the 
fleet. It is necessary too to obtain a good knowledge of the oceano 
graphic, hydrographic and meteorological conditions. The authors 
discuss the requirements for handling both fresh fish and frozen 
fish and the many facilities required. 

In the final section the authors mention specific difficulties 
particularly those concerned with finance and the almost inevitable 
increases in the final cost of harbour projects as compared with the 
initial price. Difficulties too are frequently met with in the determina- 
tion of the sub-soil. 

In Part 2 the authors describe the proposal for the development 
of a fishing port in a tropical country and outline the initial con- 
ditions and the various alternative ways of meeting the original 
specification. This is done by a number of alternative layouts of 
quays, buildings and other facilities. It also includes some proposals 
for an increase in the land area of the port by reclamation. 

Consideraciones sobre los proyectos de puertos pesqueros 

En la primera parte de este estudio los autorcs examinan la cuestidn 
general de la planificaci6n de puertos pesqueros, y en la segunda 



parte exponen un caso concrete en el que se hicieron diferentes 
proyectos sustitutivos para un emplasamiento dado. 

Los autores examinan, en primer lugar, las caractcdsticas de un 
Puerto pesquero y determinan las instalaciones y servicios necesarios 
para las embarcaciones asi como para la manipulaci6n de las 
capturas. Se comparan los puertos para pesca costera y de alta mar. 
Los autores analizan los factores que influyen en la eleoci6n del 
emplazamiento y ponen de relieve la importancia de dos factores: 
(a) la necesidad de que sean aguas abrigadas; y (b) la neccsidad de 
buenas comunicaciones con las zonas consumidoras. Indican que 
tambien es importante prever la futura ampliaci6n. 

Al proyectar el puerto el ingeniero debe tener en cuenta la 
probabilidad de futuras evoluciones y el tamafto y clase de las 
embarcaciones. Tambi6n es precise obtener un buen conocimiento 
de las condiciones oceanogrdficas, hidrogr&ficas y meteoro!6gicas. 
Los autores examinan los requisites necesarios para la manipulaci6n 
de pescado fresco y de pescado congelado y las muchas instalaciones 
y servicios que hacen falta. 

En la ultima secci6n los autores mencionan determinadas 
dificultades especificas, en especial las de tipo econ6mico y los 
aumentos casi inevitables del costo final de los proyectos de los 
puertos respecto al calculo inicial. Frecuentemente surgen tambien 
dificultades con respecto a la determinacidn de la naturaleza del 
subsuelo. 

En la segunda parte los autores describen la propuesta para el 
desarrollo de un puerto pesquero en un pals tropical y esbozan las 
condiciones iniciales y las varias alternativas existentes para 
cumplir las exigencias originales. Esto se consigue preparando 
diversos proyectos alternatives para los muelles, locales y otras 
instalaciones y servicios. Incluyc tambien algunas propuestas para 
aumentar la superficie firme del puerto ganando tierras al mar. 



l dre Partie 

UN port de pSche est un ensemble complexe. En 
raison des nombreux facteurs qui sont en jeu, sa 
planification peut donner lieu a des solutions 
tres difKrentes. Dans la peche, comme partout, nous 
assistons a un bouleversement des habitudes passees. 
II y a cinq ans, le premier p&rolier de 100.000 TDW a 
stuptfait. On compte maintenant par centaines les 
p6troliers, min6raliers, porte-containers qui s'6chelonnent 
de pris de 100.000 T jusqu'a 31 2.000 T et on arrivera 
peut-etre a 500.000 T et mdme 1. 000.000 T. De meme 
pour les navires de pSche, les chalutiers de 300 TDW 
sont d6pass6s par les 700 T et 2.000 T. Les navires 
usines de 20.000 T parcourent les mers accompagn^s 
d'une flotille de chalutiers et viennent dteharger dans les 
ports de peche des produits d6j4conditionne*s et emballes. 
Le poisson est livri soit entier congele", soit filete", embalte 
prftt a 6tre cliisind. Certes, il faut, pour des raisons 
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humaines et economiques rserver sa place a la peche 
artisanale, tout en tenant compte qu'elle se modernise, 
mais en restant nanmoins limited a la pche cdtiere. 
A cette Evolution de Findustrie de la pjSche doit 
correspondre une Evolution des caractristiques des 
ports de peche pour permettre 1'exploitation des nouveaux 
navires: plans d'eau de plus en plus importants pour 
permettre la manoeuvre de ces derniers; profondeur des 
ports accrue; longueur des quais plus grande; infra- 
structure adaptee a la nature des produits dbarqus. 
Malgr6 les etudes de prospective entreprises, que 
reserve Tavenir aux modestes ports de peche entiferement 
nouveaux que Ton projette aujourd'hui? Une rponse 
partielle a cette question serait la suivante: les bailments 
m&res ou les navires usines devront utiliser pour leurs 
operations non des ports de peche mais des ports de 
commerce. Dans ce qui va suivre, nous n'avons pas la 
pretention de faire une gtude exhaustive sur les ports de 
pdche. Nous nous sommes contented d'exposer quelques 

3 



considerations sur les points que nous estimons le plus 
importants: 

(a) caracteristiques des ports de pSche; 

(b) choix dusite; 

(c) planification d'un port de pdche; 

(d) quclques difficultds rcncontrdes dans nos Etudes 
et realisations. 

Nous prdsentons dans la deuxi&me partie une situation 
& laquelle nous avons eu & faire face. 

CARACTERISTIQUES D'UN PORT DE PECHE 

Rdle do port de ptche 

Qu'ils s'agisse d'un port de p6che pour navircs cotiers 
ou pour navires oc&niques, un port de pfiche doit 
remplir un certain nombre de conditions. 

(a) II doit &tre un abri: non seulement pour les 
navires fuyant le mauvais temps, mais son plan 
d'eau doit tre protege contre la houlc pour 
permettre aux navires de rester quai en toutes 
circontances. 

(b) II doit disposer de moyens pour le debarquement 
rapide du poisson et son acheminement vers 
les lieux d'exploitation : 

poissons frais: triage, marche, expedition, 
poissons congeles: entrepdsage, conserverie, 
reexpedition. 

(c) II doit pouvoir assurer le ravitaillement des 
navires : 

vivres 

carburants, huiles 
engins de pfiche 
pieces de rechanges 
etc. 

(d) II doit disposer de moyens de reparations et 
d'entretien. 

(e) Disposer d'installations sociales. 

(f) Permettre le developpement eventuel d'industries 
annexes. 

Caractftristiqnes 

Un port de peche est done un ensemble extremement 
complexe dont la conception peut etre influence par de 
multiples facteurs: 

esp&ces de poissons debarqus et leur presentation 
types et dimensions des navires qui le fr6quentent 
etc. 

Neanmoins certains principes d'installations sont 
communs. 

(a) Le plan d'eau devra fitre assez vaste pour 
permettre Involution des navires. II faut 
envisager Favenir pour la determination de sa 
surface. 

(b) Les zones rfservees au debarquement, au 
ravitaillement et aux reparations devant 6tre 
nettement separfes, il convient de prfvoir des 
quais distincts pour ces di verses operations: 
quais de debarquement 

quais de ravitaillement 

quais de reparations. 

Les navires en attente de depart pouvant utiliser 



soit les quais de ravitaillement soit ceux de 
reparations. 

(c) Les installations et dquipemcnts devront per- 
mettre un transfert rapide du poisson vers les 
lieux de triage ou de stockage et des moyens 
d'evacuation (camions, chemin de fer) du 
poisson destine soit & la consommation nationale 
soit i Importation. 

Port de ptche cotier 

Un tel port est caracterisd par la presence de nombreux 
navires de petites tallies et de faible tirant d'eau. Les 
apports consistent en poissons frais conserves sous glace 
pour le marche local ou expedition 1'interieur du pays. 
Ce port sera construit autour de son marche au poisson. 
En dehors des dispositions prfvues au paragraphe 2.1 
ci-dessus il faudra prdvoir les installations ou operations 
suivantes: 

debarquement du poisson 

triage, preparation de la vente 

criee, installations pour mareyeurs 

gare d'embarquement sur camions ou wagons pour 

expedition & 1'interieur du pays 
ravitaillement en glace des navires et mareyeurs 
entrepot frigorifiquc avec possibilites de congelation 

Le marche aux poissons sera situe en face du quai de 
debarquement. Les navires devront si possible etre 
amarres obliquement au quai pour gagner de la place. 

Port de p&he ocanique 

Un tel port est destine des navires de pche importants: 
longueur de 40 120 metres et de fort tirant d'eau. 
D'ou plan d'eau profond et longueur de quais importante. 
Les apports consisteront en: 

poissons congeles (entiers ou en filets) 
poissons sales ou fumes 
conserves de poissons 
farine ou huile de poissons. 

L'infrastructure principale d'un tel port sera son entrepdt 
frigorifique. Ce dernier sera construit en face du quai 
de debarquement, les navires seront amarres bord 
quai. De tels ports entraineront fatalement 1'installation 
d'industries de transformation dont il sera ncessaire de 
prevoir les implantations. 



CHOIX D1MPLANTAHON DU SITE 
Les conditions nteessaires 

Les deux conditions qui nous paraissent primordiales 
sont: 

(a) 1'abri; 

(b) les possibilites de distribution du poisson & 
1'interieur du pays et les possibilites de transport 
vers un port de commerce pour le poisson 
destine & 1'exportation. 

Par abri il faut comprendre les possibilites de refuge 
en cas de mauvais temps mais aussi la necessite de 
disposer d'un plan d'eau sans levee due & la houle. Cette 
consideration orientera le choix vers un abri naturel si la 
topographic et 1'hydrographie de la cdte le permettent. 
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Dans le cas contraire le choix sera oriente par les con- 
ditions de distribution et de transport: 

(a) pour la distribution du poisson a Tintdrieur du 
pays: proximite de voies de communications 
routi&res ou ferroviires; 

(b) pour le poisson destine a Pexportation: proximite 
d'un port de commerce. Si cela est impossible il 
faudra prevoir dans le port de pfcche des postes 
d'accostage de bailments de transport frigori- 
fiques importants. 

Les autres considerations 

Mais les deux conditions ci-dessus etant satisfaites, il 
existe d'autres exigences prendre en consideration. 

Les possibility d'extension futures pour lesquelles il 
faudra disposer de nouveaux plans d'eau et de nouvelles 
surfaces de terrain. Celles-ci pourront Stre obtenues soit 
par remblaiement soit en bloquant la speculation sur les 
terrains qui seront n&essaires un jour, en prenant des 
arrdtes gouvernementaux de zones d' urbanisation et 
d'industrialisation differs. 11 ne faut pas que le modeste 
premier projet de port interdise, dans les d6cennies & 
venir, son adaptation aux besoins futurs. Cest 1& un 
but qui peut tre trds difficile a atteindre en raison des 
faibles credits mis initialement & la disposition de 
1'organisme createur du port, en particulier dans les pays 
en voie de developpement oti les probl&mes de finance- 
ment sont difficiles a r^soudre. 

Enfin, il ne faudra pas n^gliger les possibilites 
suivantes: 

(a) recrutement de la main-d'oeuvre; 

(b) proximite d'un centre Industrie! ou seraient 
installes les reprdsentants des principaux 
materials d'equipement. 

PLANIFICATION DU PORT DE PECHE 

^installation d'un port de peche moderne demande de 
grandes surfaces terrestres et un important plan d'eau. 
Les surfaces terrestres peuvent etre: 

(a) soit prises sur la terre ferme lorsque la pro- 
fondeur necessaire au plan d'eau est & proximite 
de la cote; 

(b) soit gagnees sur la mer par dragage et rem- 
blayage lorsque les profondeurs naturelles sont 
insuffisantes. 

Le plan d'eau, en cas de port naturel, est determine 
par les conditions topographiques et hydrographiques 
locales. Dans un port artificiel il risque d'etre limite par 
le coftt des ouvrages (jetees, brise-lames) n^cessaires 
pour assurer sa protection. 

Les informations de base 

Avant d'entreprendre sa planification, 1'ingenieur devra 
savoir si le port ne sera jamais conditionnd que pour la 
p&che locale artisanale un peu 6volu6e done avec accfes et 
des installations modestes, ou au contraire, que dans un 
avenir plus ou moins eioigne ce port peut etre appeie a 
un trafic plus important, en raison de sa situation locale, 
nationale ou meme mondiale. 

Sans augmenter les investissements pour un premier 
port ringenieur doit done se prtoccuper de reserver les 
possibility pour: 



(a) un nouveau developpement de 1'ensemble du 
port; 

(b) un nouveau conditionnement des produits de la 
p6che; 

(c) 1'acces et Involution de plus grands navires. 

Laflotte 

II sera indispensable egalement de connaitre le nombre 
et les caracteristiques des navires qui seront bases dans 
le port d'une fagon permanente ou des navires pouvant 
y faire escale occasionnellement, ainsi que la frequence 
de leur sjour dans le port. 11 sera egalement necessaire 
de connaitre les espfcces de poissons qui seront d6- 
barques, leur presentation et leur utilisation future. 
Ces renseignements permettront de determiner: 

(a) d'une part la profondeur des plans d'eau et la 
longueur des quais; 

(b) d'autre part les infrastructures prvoir et leur 
importance relative. 

Les conditions gfophysiqnes 

Aprds avoir defini les elements ci-dessus il faudra ctefinir 
les ouvrages devant assurer la protection du port: 
jetees, brise-lames, etc. 

Pour cela une etude approfondie des conditions 
meteorologiques, de Thydrographie et de 1'oceanographie 
locales sera indispensable. 

Dans les zones ou le mauvais temps est frequent et oft 
les courants et la nature des fonds sont tels que Ton 
puisse craindre soit de la levee dans le port ou des 
phenomenes de resonance (seiches) soit des cnsablements 
ou des envasements, il peut etre a conseiller de verifier 
sur module reduit si les dispositions adoptees suppriment 
ou attenuent de fagon satisfaisante ces phenomenes. 

Planification des infrastructures terrestres 

La definition des fondations des infrastructures depend 
de la nature du sous-sol qui devra etre parfaitement 
connue jusqu'au rocher. 11 ne faut pas se fier aux 
renseignements qui peuvent 6tre fournis que si Ton peut 
etre en possession des resultats complets d'une investiga- 
tion serieuse. En effet, si le sous-sol dans 1'interieur des 
terres peut etre homogfcne, il n'en est pas de mdme sur 
le littoral ou peuvent se trouver par endroit des poches 
de terrain compressible. 

Debarquement du poisson frais port de pgche artisanale. 

La manutention se fera de nuit afin d'eviter les gros 
ecarts de temperature. Elle devra etre organisee de 
fagon que le poisson puisse etre decharge\ trie, vendu, 
mis en caisse par les mareyeurs et charge sur les moycns 
de transport au milieu de raprcs-midi. Le marche au 
poisson sera implante le long du quai et a une dizaine 
de ce dernier. Sa largeur sera calcu!6e pour permettre: 

cdte quai: le triage du poisson et sa mise en bacs 
pour la vente, 

au milieu la halle de criee, 

sur 1'autre cote Installation des entrepots ou 
magasins des mareyeurs. 

Un terre-plein exterieur pour le chargement sur 
camions frigorifiques. Le ddchargement du poisson 
pourra 6tra effectue par un va-et-vient actionne par un 
treuil eiectrique mobile install^ devant leposted'amarrage 
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navires. Le poisson sera transport^ par tapis roulant 
vcrs les tables de triage. 

Dbarquement du poisson congeU port de pftche 
oc&wique. La manipulation pourra se faire i n'importe 
quelle heure du jour, mais devra etre conduite assez 
rapidement pour 6viter un stationnement prolong^ du 
poisson en dehors des chambres froides. L'entrepdt 
frigorifiquc devra fitre implante autant que possible en 
face du quai de d&hargement, & une distance permettant 
la circulation de camions sur ce dernier. C'est pourquoi 
le meilleur moyen de dechargement sera le trolley arien 
jusqu'& Tentrepdt et eventuellement vers les chambres 
froides. Nous pensons que pour faciliter la gestion de 
1'entrepdt, 1'automatisme devra etre aussi pousse que 
possible: pesde automatique, dispatching dans les 
chambres froides, comptabilisation des stocks a 1'entree 
et la sortie de ces dernieres. 

Ravitaillement, Le quai de ravitaillement devra etra 
suffisamment large pour permettre le trafic des camions 
apportant aux navires les vivres et materiels divers. A 
proximit6 de ce dernier il faudra disposer d'un trfes 
grand terre-plein oil seront implantes entrepots et 
magasins. Ce quai devra 6tre 6quipe de canalisations 
d'eau douce et si possible d'air comprime. Le ravitaille- 
ment en carburants pourra se faire par distribution 
canalisations installers sur le quai ou par citernes 
flottantes. L'huile sera distribute en fQt ou par camions 
citernes. La glace destined aux navires sera produite par 
une usine installed sur une des extrmits du quai de 
ravitaillement (delivrance par gravitation au navire 
amarre sous cette fabrique) ou par une fabrique de glace 
installed dans le frigorifique et distribute par tapis 
roulant aerien ou par camions sp&iaux; cette fabrique 
fournira egalement la glace pilte destinee aux mareyeurs. 

Reparations. Le complexe des reparations comprenant: 
le quai des reparations, les ateliers et les slipways ou 
cales seches sera planifie" suivant les conditions locales. 
II faudra prevoir au moins deux slipways correspondant 
& des tallies de navires differents, une rampe de hissage 
pour les petites embarcations et s'il est possible la 
construction d'une cale sfeche serait souhaitable. Prevoir 
galement les moyens de manutention grues, etc. 

Bureaux de direction. Ces derniers devront etre installed 
de facon & avoir une vue d'ensemble sur le plan d'eau 
et les quais pour pouvoir surveiller les mouvements des 
navires. 

Scurit. Le port devra disposer des moyens necessaires 
pour combattre les incendies tant & terre que sur les 
navires ainsi que des moyens de lutte contre les voies 
d'eau & bord. 

Industries annexes. Suivant les demandes il faudra 
galement prevoir des terre-pleins pour Installation 
d'industries et services annexes: 

conservcries 

usines de farine et huile de poisson, de salage ou de 
sechage 



postcs 
banques 



DIFFICULTES RENCONTREES 

Dans les etudes portuaires ou realisations qui nous ont 
ete confides nous nous sommes heurtes & un certain 
nombre de difficultes. Elles out Hi certainement 
rencontrees par toutes les soci&es s'intressant aux 
m&mes problimes, il nous a semble" n^anmoins utile d'en 
rappeler les principales. 

Questions financiires 

L'interet de la peche n'est plus i demontrer, qu'il 
s'agisse de la nourriture des populations ou d'un moyen 
de se procurer des devises etrangeres. Mais dans la 
plupart des pays 1'industrie de la peche est considdr^e 
comme un parent pauvre. Les plans & long ou moyen 
terme sont en general orientes vers des realisations plus 
spectaculaires. Les credits aflfectes & la peche sont 
modestes et distribus avec parcimonie. II est alors 
ndcessaire de faire une planification par phases de 
realisation dont chacune represente neanmoins un 
ensemble coherent, dont Texploitation soit saine com- 
mercialement. Ce n'est pas toujours chose facile. 

Choix du site 

Dans le cas ou le choix du site n'est pas impost, les 
difficult^s sont connues; il appartient i 1'ingenieur conseil 
de les surmonter, c'est son metier. Par contre des 
difficultes importantes sont rencontrtes lorsque le site est 
impose, que certains ouvrages ont dej ete realises par 
les organismes responsables du port. II n'est pas question 
de demolir, il faut adapter et ce n'est pas toujours chose 
facile. 

II n'est pas possible d'entrer dans le detail de toutes les 
difficultes qui peuvent se presenter, ce serait trop long 
et la liste en serait incomplete. Nous nous contenterons 
d'indiquer les difficultes les plus importantes auxquelles 
PROMOPECHE s'est heurtee. 

Les ouvrages realises ne 1'ont pas ete conformement 
aux plans fournis. II est done necessaire de verifier 
1'exactitude de ces plans tant du point de vue topo- 
graphique qu'hydrographique. 

Connaissance du sous-sol. Ainsi que nous 1'avons 
indique plus haut cet element est primordial & la 
planification et au calcul des fondations des ouvrages. 
Certains d'entre eux ne peuvent supporter de deforma- 
tions: entrepots frigorifiques en raison des isolements des 
chambres froides, ateliers mecaniques & cause des ponts 
roulants et de certaines machines de precision, slipways 
qui ne peuvent supporter de denivellations de plus de 
quelques centimetres. 

Une attention suffisante n'a pas ete accordee aux 
conditions meteorologiques ou oceanographiques et les 
ouvrages de protection pr6vus ne mettcnt pas le plan 
d'eau du port & 1'abri des effcts de la houlc, de seiches 
dues & des phenomenes de resonances difficiles & 
prevoir a priori, enfin & des ensablements ou envase- 
ments. 

C'est pourquoi, malgre 1'effort financier que cela peut 
reprdsenter, nous ne pouvons que recommander dans les 
cas difficiles, de faire une etude du port sur modele 
reduit. Une telle operation pourra eviter des dpenses 
beaucoup plus importantes par la suite. 
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2* Partie 

NOUS avons indique" dans la premiire partie 
qu'un des soucis majcurs d'un ingenieur charge 
d'itablir les premiers plans d'un nouveau port 
de pche devait etre de prfvoir les possibility d'extension 
future de ce dernier. Nous croyons interessant de citer 
un cas recent d'application de ce souci. 



LES PROPOSITIONS 

PROMOPECHE avec la collaboration de CITRA, 
Societ^ specialised dans les installations portuaires, a 
obtenu 1'adjudication d'un port de peche pour lequel le 
maitre d'oeuvre prdvoyait le dveloppement ci-aprts. 

(a) dans une premiere phase: dbarquement de 
30 & 50.000 tonnes de poisson soit en frais, 
soit en congete pour un tonnage de n a vires de 
10.000 tonnes environ; 

(b) dans une phase ulte'rieure: de*barquement de 
90.000 tonnes de poissons pour un tonnage de 
de navires de 18.000 tonnes environ. 

Le plan d'ensemble du port 6tait impose*, un brise- 
lame dej construit et des quais en cours de construction. 
Ce port dispose de : 

165 m (544 ft) de quai drague a 10 ft (3 m) 
350 m (1 155 ft) de pier drague* 20 ft (6 m) 
5 hectares (12.5 acres) de surface terre 
7 hectares (17.3 acres) de plan d'eau. 

Les rendements par m&tre lineaire utile de quais 
indiques au Congrfcs de Stockholm 6tant de 120T par 
mitre dans les grands ports et de 60 T dans les petits, il 
Halt Evident que dans la premiere phase ce port ne 
pourrait absorber que 30.000 T de poissons: ce qui 
tait juste suffisant. Ceci d'autant plus que le slipway tel 
qu'il etait prvu devait diminuer la longueur des quais 
disponibles et encombrer le plan d'eau dej& assez rduit. 
Deji insuffisant pour atteindre les buts de la premiere 
phase, le port ne pouvait permettre de realiser la secondc 
phase sans agrandissement. 

PROMOPECHE et CITRA out alors precede & une 
6tude comparative des caracteristiques des ports de 
peche dont la production correspondait aux exigences de 
la derniere phase. II a e"t6 tenu compte de certains facteurs 
de correction dans l'apprciation des conclusions tire*es 
de cette etude. 

(a) Certains pays, tres industrialists et ayant une 
grande experience de la peche, peuvent investir 
des sommes importantes en provision d'un 
d^veloppement dans un avenir lointain. Leurs 
ports peuvent tre surdimensionne's quant aux 
besoins presents. 

(b) Pour certains ports, dftruits pendant la guerre, 
reconstruits depuis, des conditions de prestige 
peuvent mme avoir jou6 et conduit & des 
installations plus importantes. 

Bien que n'ayant aucun role de conseiller mais soucieux 
de prdter au maitre de 1'oeuvre nos services de spccialiste, 
nous avons alors prsent des plans de dveloppement 



futur, respcctant le plan initial, mais montrant qu'il 
permet dans 1'avenir des extensions importantes des 
quais et terre-pleins, ainsi que racces et 1'accostage 
d'units plus importantes que celles prevues. 

Les conditions locales 

Deux conditions locales peuvent faciliter ce dveloppe- 
ment: 

Le port de p6che est compris dans un judicieux 
ensemble comportant un port de commerce avec deux 
postes d'accostage pour cargos de 1 0.000 T. On peut 
ainsi pre"voir que le port de peche pourra deborder un 
jour sur le port de commerce et y utiliser des surfaces 
actuellement disponibles et qui dans 1'avenir seront tres 
difficilement utilisables par ce dernier. La geologic 
montre que les terrains limitant le port sont de formation 
trfes recente et facilement dragables, ce qui permettrait 
un jour de creuser aise*ment un nouveau bassin pour 
des unites de fort tonnage et meme pour 1'extension du 
port de commerce actuel limite & 2 postes pour cargos 
de 10.000 T. 

Des dragages importants sont ncessaires pour porter 
les deux ports de commerce et de pfcche aux profondeurs 
voulues. Les produits dragues sont constituds par un 
sable convenant parfaitement pour les remblais. Us 
pourront etre utilises pour remblayer de vastes surfaces & 
1 ouest du brise-lames du port de pdche, qui seraient 
utilisees quand le besoin se fera sentir pour des magasins 
divers, oeuvres sociales, logements et industries annexes. 



VARIANTES PROPOSEES 

11 s'agissait du premier port moderne de peche a 
construire dans le pays qui ne connalt guere qu'une peche 
artisanale. De ce fait, une lourde incertitude rgnait 
quant aux bases devant permettre de defmir avec 
precision les caracteres de ce futur grand port de peche. 
Sous cette reserve, nous considrions que les longueurs 
de quai pour dfchargement, ravitaillement et reparation 
ainsi que les surfaces d'eau et terrc, risquaient d'etre 
insuffisantes. Conscients comme dit plus haut, des 
obligations morales decoulant de la confiance qui nous 
6tait faite en tant que constructeur, nous avons etudie 
quelles modifications et extensions pourraient etre 
apporttes pour permettre d'atteindre quand meme le 
considerable tonnage de 90.000 T prevu pour la derniere 
phase. Les plans joints montrent quelles modifications 
peuvent Stre apport6es ultdrieurement au plan adopte par 
1'administration locale. 

Nous avons recommandd d'augmentcr les surfaces 
disponibles & terre. Ce r^sultat peut dtre obtenu de deux 
facons : 

(a) Par remblaiement de la cdte 4 1'ouest du brise- 
lames du port de peche. Ce rdsultat peut etre 
obtenu & bas prix par pompage des residus 
draguds dans le port de commerce et le port de 
peche. II est & noter que le sable apporte* par 
1 erosion contre le brise-lames r^duira le volume 
de cet apport de produits de dragage. La 
surface ainsi gagnte sur la mer sera des plus 
utile pour Finstallation d'activit6s interess6es par 
Tindustrie de la peche. 
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Lc remblaiement devra 6tre limite au sud, de 
fa^on & ne pas gener les manoeuvres d'entree 
ou dc sortie du port de commerce pendant la 
periode des vents dominants alors que des 
brisants dangereux se forment le long de la 
plage nord, Ce but peut are atteint par un trace 
bien etudie, au besoin en laboratoire, et un 
profit en pente douce (1/5) absorbant I'Snergie 
des brisants et evitant les reflexions, 
(b) Pendant la construction du port de commerce, 
s'est produit un important ensablement de Test 
de la zone pr6vue pour le port de peche (avancee 
de 150 m (492 ft) environ). Dans ces conditions 
il existe une surface importante gagn6e sur la 
mer qui pourrait etre utilisee par exemple 
comme zone de reparation avec slipways, rampe 
pour petits navires, ateliers et quais de r6para- 
tions, mais d'un autre cote, il semble correct de 
ne draguer qu'une partie de cette zone. II faut 
done realiser uncompromis:gagnersurlamerde 
nouveaux terrains tout en evitant de r6duire le 
plan d'eau deja trop petit. 

Les quais 

Nous avons recommande egalement d'envisager dans 
le futur la construction de deux quais : 

(a) le quai de ravitaillement, qui pourrait etre realise 
le long du cote Est du brise-lames du port de 
pSche; 

(b) le quai de reparations a Pest du port. 

Avec les vents dominants il y a des vagues de trds 
longues amplitudes et periodes. Elles peuvent donner lieu 
a des seiches en raison de resonances dues aux reflexions 
de la houle sur les quais du port de peche. Pour viter 
ce phnom&ne deux solutions peuvent etre adoptees: 

(i) construire, non des quais a face verticale pleine 
qui reflechissent la houle, mais tels autres types 
qui red ui sent ce phenom&ne; 

(ii) prolonger vers Test le brise-lames du port de 
peche jusqifa quelques metres de la zone du 
port de commerce draguee a 30 ft (9 m), ce qui 
reduirait suffisamment 1'entree du port de peche. 

La possibilite d'augmenter considerablement la zone 
reservee aux installations & terre et de tripler les longueurs 
de quai conduit & plusieurs possibility conformes aux 
provisions du plan de developpement. 



VARIANTE A 
Elle pr6sente les principals caracteristiques suivantes: 

(a) La position du batiment principal reste le long 
du quai nord. 

(b) Le cdte interieur du brise-lames sera utilise par 
les navires & ravitailler ou en instance de depart. 
Les postes d'amarrage etant constitutes par des 
dues d'albes, les fonds etant dragu6s & 20 ft (6 m). 

Les magasins de materiels et de vivres ainsi 
que les ateliers divers (reparations de filets, 
d'apparaux de pfiche, etc.) seront installs sur 
le terrt-plein rcmblayi & Fouest du brise-lames. 



Une usine glace en paillettes pourra fttre 
construite & 1'extremite du brise-lames afin de ne 
pas interferer avec les operations de d&harge- 
ment et de ravitaillement des navires. 

(c) L'est du port de pSche sera destine aux instal- 
lations de reparations. Afin d'dviter le danger 
que presentc pour les navires la partie sub- 
mergee du slipway, ce dernier doit tre install^ 
le plus au sud possible du quai des reparations. 

(d) 11 est evident que le quai des reparations ne sera 
pas protege centre la houle. Cest pourquoi il 
est necessaire de pr^voir une jet6e au sud du port, 
orientee est-ouest pour ne pas mordre sur la 
zone du port de commerce dragu6e a 30 ft (9 m). 
Dans une phase ulterieure cette jetee pourrait 
etre amenagee pour 1'amarrage des navires en 
reparations. 

Ce brise-lames evitera toute agitation sur le 
plan d'eau, il sera possible d'amarrer les navires 
en cours de ddchargement obliquement au quai, 
augmentant ainsi les possibility de decharge- 
ment. 

Le prix de cette jetee serait rclativement faible. 
Construit dans des fonds de 20 ft (6 m), d'un 
profil leger en raison de sa situation abritee, 
d'une longueur de 200 ft (60 m) il serait con- 
stitue par un volume de pierres en vrac d'environ 
25.000 cubic yards (32,700 m 3 ). 

Variante B 

Elle diflfere de la variante A par 1'adoption d'une cale 
sechc au lieu d'un slipway. Certes, le prix d'une cale 
seche est plus eleve, mais en raison de la nature du 
terrain cette augmentation pourra 6tre reduite. En 
supprimant ainsi la partie sous-marine du slipway la 
surface du plan d'eau utilisable serait augmentde. 

Variante C 

Le complexe des reparations serait install^ dans le port 
de commerce, mais en dehors de la zone reservee aux 
cargos, et dans une partie abritee. Le port de pdche 
pourrait etre agrandi dans de fortes proportions et sans 
aucun doute, pourrait absorber un trafic de 100.000 
tonnes/an et abriter 1'importante flotte de pfcche prevue. 

Variante D 

Cette variante est caracteris6e par la suppression des 
deux piers prevus permettant aux navires d'accoster 
directement en face du batiment principal: condition 
ideale pour la manutention du poisson. Le risque de 
reflexion de la houle dans le port peut-etre elimine en 
construisant des quais sur pieux (cf. variantes proposdes: 
3.2(i)) et en prolongeant vers TEst le brise-lames a une 
distance de 200 ft (60 m) des fonds de 30 ft (9 m), afin 
de ne pas gener la manoeuvre des cargos dans le port de 
commerce. 

Variantes et F 

Voir plans. 

Variantes H et I 

L'emplacement du port de peche en question a ete 
admirablement choisi par 1'Administration locale, tant 
en vue de r economic & court terme du pays que par sa 
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situation exccptionnelle qui peut y amener un ddveloppe- 
ment considerable d'industries de p6che mfime (Tun 
caractire international. Nous nous sommes soucits de 
verifier s'il pourrait un jour se prdter aux agrandisse- 
ments considerables que n&essiterait un tel diveloppe- 
ment. 

Une 6tude giologique de la region, certes relativement 
Iimit6e, nous a montrd qu'il s'agit d'une vaste zone 



d'atterissements trfts rdccnts, qui permettraient le dragage 
d*un futur vaste bassin avec utilisation des produits de 
dragage pour cr6er de nouvelles zones pour 1'installation 
d'industries et services connexes. Nous avons ainsi abouti 
aux variantes H et I qui ne peuvent tre dvidemment 
que tris schdmatiques. II est assez curieux de noter 
qu'elles permettraient en m6me temps de donner plus 
d'aise au port de commerce. 
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Aspectos a Considerar en la Planificacion y 
Administration de Puertos y Mercados 
Terminates Pesqueros 

por J. L. Gonzdlez-Ldpez 



Aspects to be considered in the planning and on the administration of 
fishing ports and port markets 

The paper refers to the factors to be considered before deciding on 
the location of a fishing port or a port market, and on the type and 
size of the corresponding installations and services. Reference is 
made also to aspects of the administration of such ports and 
markets and to the systems of sales at such ports. 



Elements a prendre en consideration pour la planlfication et 
radministration des ports de peche et marches portuaires 

Sont exposes les facteurs dont il faut tenir compte dans le choix de 
1'emplacement d'un port et centre de pche et ceux qu'il faut 
etudier pour fixer le typs et ['importance des installations et services 
requis. L'auteur traite 6galement divers aspects de 1'administration 
des ports ct marches de cette categoric, ainsi que reorganisation de 
la vente des produits de la pfiche. 



CUANDO se proyecta un puerto y un mercado 
terminal de venta de pescado al por mayor, debe 
estudiarse cuidadosamente y de modo principal 
su localization, teniendo en cuenta los siguientes aspectos : 

(a) Factores geograficos y fisicos, estudiando cir- 
cunstancias como: abrigo, profundidad del 
agua, disponibilidad de espacio, mareas, 
direction y fuerza del viento, obstruction por 
lodo, fango y barras de arena, corrientes marinas. 

(b) Factores economicos: areas de pesca cercanas 
o alejadas, tiempo de navegacion para llegar a 
ellas, tiempo de pesca. 

(c) Embarcaciones : clase numero, radio de action, 
capacidad. 

(d) Volumen de los desembarques y posiblc 
evolution futura. 

(e) Elementos para reparar y equipar barcos. 

(f) Zonas de comercializacion: posibles zonas de 
mercado, magnitud de la demanda, distri- 
bution de productos frescos o elaborados, 
mercados proximos, intermedios o distantes, 
medios de transporte, minoristas. 

(g) Disponibilidad de terreno: desarrollo futuro de 
la industria pesquera, estimulo del puerto y el 
mercado sobre el numero de embarcaciones y los 
desembarques, espacio para futurasampliaci ones. 



ITPO Y TAMAfiO DE LAS INSTALACIONES Y 
SERVICIOS 

Una vez seleccionado el lugar, el siguiente problema es el 
tipo y tamafto de instalaciones y servicios necesarios, 
debiendo tenerse en cuenta los siguientes factores: 

(a) Tipo y numero de barcos y desembarques 
esperados: Capacidad de desembarques, tipos 
de equipos necesarios (muelles, locales de venta 
y expedici6n, ftbricas de hielo, c&maras frigo- 
rificas, fdbricas de elaboraci6n, suministros de 
combustible y agua, pertrechos, talleres de 



reparaciones), desembarques esperados por afto, 
por temporada y por dia, necesidades actuates 
y posible desarrollo futuro. 

(b) Llegadas por tierra: pescado de agua dulce y 
transportado por tierra de otros lugares. 

(c) Especies de pesca y forma de utilizaci6n. Los 
tipos de instalaciones y servicios dependen de 
las especies de pescado que llegan al mercado, 
asi como de las clases de productos que se 
envian desde el (fresco, congelado, filetes, 
enlatado, secado, salado, ahumado, etc.). 

(d) Metodos de venta y usuarios. El metodo normal 
de venta al por mayor en los mercados pesqueros 
es la subasta. El tamano de las salas de subasta 
dependera del volumen de los desembarques y 
del numero de compradores que se espera tomen 
parte en la subasta. Si el pescado se va a vender 
a precio fijo o se entregard a determinados 
compradores o elaboradores, no habra necesidad 
de salas de subasta. Si el pescado se vende a 
mayoristas y ellos venden a minoristas en los 
locales del mercado, ademds de las salas de 
subasta haran falta m&s espacio y ms locales, 
no solo para uso de mayoristas, si no tambi6n 
para que los minoristas almacenen en ellos el 
pescado adquirido, hasta darle salida. 



DISPOSICION GENERAL Y ELEMENTOS 

(a) Muelles de desembarque. Convendr que la sala 
de subasta este lo mas cerca posible del muelle 
de desembarque, dejando espacio para la 
descarga, transporte interno, clasificaci6n, peso 
y otras operaciones. 

(b) Descarga. Se puede realizar a mano o valtendose 
de equipo mec&nico. 

(c) Instalaciones para clasificar y pesar: cajas, 
etiquetas para indicar el nombre del propietario, 
mesas para clasificar por especies y tamaftos, 
bdsculas para pesar. 
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(d) Sala de subastas. Espacio suficicnte para exponer 
el pescado, con el fin de que lo puedan ins- 
peccionar los compradores, si es que la venta se 
efectuara por el sistema de subasta. 

(e) Locales para comerciantes. Pueden consistir en 
oficinas para los comerciantes e instalaciones y 
servicios como lugares para envasar y preparar 
el pescado y almacenes para conservarlo. 

(f) Fbricas de hielo y camaras frigorificas. Su 
capacidad variara segun el volumen de los 
desembarques y el modo de utilization del 
pescado. 

(g) Instalaciones y servicios de elaboracion. Pueden 
estar situados en el propio recinto del mercado 
o en sus inmediaciones. Estas instalaciones y 
servicios son, por ejemplo, congelation, fabricas 
de filetear, salazon, ahumado, enlatado, harina, 
aceite, etc. En la mayoria de los casos son 
empresan privadas las que poseen y dirigen 
estas instalaciones y servicios. 

(h) Transporte. El transporte interno puede ser 
manual o mediante vagonetas, carros, carretillas, 
coches etectricos, cintas transportadoras, etc. 
El externo se hace principalmente por carretera 
o ferrocarril. La disponibilidad de instalaciones 
y servicios de transporte externo depende en 
gran parte del estado general de las comuni- 
caciones y de los medios de transporte existentes 
en cada pais. Por lo general, son los compradores 
quienes se encargan de la expedici6n de su 
pescado. 

(i) Envases. Hay gran variedad de envases para el 
pescado, como cajas de madera, de plastico, de 
aluminio, cestos de cafia, etc., segun clases de 
pescado y usos a que se destina. Se procurara 
su facilidad de exhibition, transporte interno e 
higiene. 

(j) Combustible y otros suministros y servicios. El 
combustible puede ser suministrado por es- 
taciones explotadas por el puerto o por empresas 
privadas situadas en el muelle o en la zona del 
puerto. Otros suministros y servicios incluyen 
tiendas de efectos navales, artes de pesca, 
carpinteros, herreros, talleres de reparaci6n y 
varaderos. 

(k) Agua y energia electrica. Es necesario disponer 
de agua para limpiar los locales del mercado, el 
pescado y los barcos, para beber y utilizar en 
las distintas fabricas, como las de hielo, y en las 
instalaciones de refrigeraci6n y elaboraci6n. 
Para la limpieza, con frecuencia se usa agua de 
mar. A veces es necesario perforar pozos para 
disponer de agua en abundancia. Tambi&n es 
necesario disponer de energia electrica para el 
alumbrado y las fabricas de elaboracion. 



ADMINISTRACION Y ORGANIZACION 

Aunque hay muchas maneras de dirigir, administrar y 
organizar los mercados de venta de pescado al por 
mayor en las terminates pesqueras, sin embargo, casi sin 
excepci6n, el puerto y las instalaciones y servicios 



portuarios son construidos y administrados por el 
Estado o los gobiernos locales o por algiin otro organismo 
publico. En algunos casos, dichos mercados estan bajo 
la direcci6n de cooperativas de Pescadores o de cor- 
poraciones privadas. 

(a) Direcci6n y responsabilidades. Las terminates 
pesqueras, y quiza en mayor medida los mercados 
de venta de pescado al por mayor, constituyen 
un capital de la sociedad, cuya funcion es servir 
al interns comun del desarrollo econ6mico. 
Tales instalaciones de interes publico por lo 
general no benefician directamente al empresario, 
pero hacen falta como base del desarrollo 
econ6mico y del bien general. A esto se debe 
que sean las autoridades publicas quienes se 
encargan, por lo general, de construir y dirigir 
las terminates pesqueras y los mercados de 
venta al por mayor. Normalmente, los bienes 
raices situados en la zona del puerto y las 
instalaciones y servicios primaries de los locates 
del mercado, como son las instalaciones y 
servicios de desembarque y las salas de subastas, 
los proporciona el Estado o los organismos que 
administran los mercados de venta de pescado 
al por mayor. Algunas instalaciones y servicios 
como las fabricas de hielo, depositos frigorificos, 
instalaciones de elaboracion, suministros de 
combustible, etc., los proporcionan las industrias 
privadas mediante contrato con la entidad 
administradora del mercado. La variedad de 
formas de dirigir y administrar estos mercados 
hace imposible toda generalizaci6n, y por esto 
se debe tener cuidado desde el primer momento 
de planear las responsabilidades del Estado, de los 
organismos piiblicos y de las empresas privadas. 

(b) Finanzas. Cuando las instalaciones y los servicios 
se proyectan por el Estado u otros organismos 
publicos, los costos de capital de la construcci6n 
inicial son generalmente financiados por el 
Estado, mientras que los gastos de conservation 
y funcionamiento corren a cargo de las entidades 
administradoras del mercado o del puerto, con 
los ingresos que obtienen por distintos servicios. 



ORGANIZACION DE LAS VENTAS 

(a) Metodos de venta. La subasta es un procedi- 
miento de bastante aceptaci6n. Sin embargo, 
en algunos puertos se vende a precios convenidos 
de antemano o al precio que se determina en 
cada caso segun la oferta y demanda, o mediante 
trato individual entre vendedor y comprador. 

(b) Subastadores. En la mayoria de los casos, las 
entidades administradoras del mercado pro- 
porcionan los subastadores. 

(c) Orden de venta. La venta se hace generalmente 
de acuerdo con el orden de llegada de los 
desembarques, para que la pesca se despache lo 
mis rapidamente posible, dando trato equitativo 
a los armadores y permitiendo que los compra- 
dores realicen sus adquisiciones de la forma mas 
conveniente. 
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(d) Unidad de venta. La venta se puede efectuar por 
peso o por unidad o por cajas. 

(e) Precio. En algunos pucrtos cl precio lo fija el 
Estado, pero en otros los Pescadores tienen 
derecho de establecer un precio minimo de 
reserva o de retirar el pescado si no les satisface 
el precio mis elevado ofrecido en la subasta. 
En algunos paises hay un sistema de precios 
minimos garantizados para ciertas especies de 
pescado, y el pescado que no se vende por 
encima del precio minimo se en via a las fdbricas 
de harina. Este procedimiento lo financian 
totalmente los armadores o entre los armadores y 
el Gobierno. 

(f) Comisi6n por servicios de subasta. El tipo de 
comisi6n por el servicio de subasta varia 



considerablemente de un mercado a otro. Por 
lo general es un porcentaje sobre los ingresos. 
(g) Liquidaci6n de cuentas. Efectuada la subasta es 
precise liquidar las cuentas entre Pescadores y 
compradores, asi como pagar los derechos ai 
puerto y a las entidades administradoras del 
mercado. Por lo general, a los compradores se 
les concede algun crdito en sus pagos. En la 
mayoria de los casos, los compradores est&n 
inscritos en el registro del mercado, exigtendose- 
les cierta can ti dad como dep6sito, segun la 
magnitud de las compras que se espera hagan. 
Los compradores adquieren el pescado con tal 
dep6sito, el cual tiene que ser repuesto constante- 
mente, y con 61 se paga a los Pescadores una 
vez terminada la subasta. 
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The Planning and Preparatory Work for a 
Fishery Harbour Development Project 

by W. J. Guckian 



Projet d'amenagement d'un port de p&che: planiflcation et travaux 
prcparatoirct 

L f auteur de la communication donne la definition d'un port de 
peche et 6num6re les principales caracteristiques que devraient 
posseder des installations portuaires halieutiques ideales. II d6crit 
les mthodes recommandees pour l'6tablissement des avant-projets 
de construction et les Etudes qui doivent aboutir a la realisation du 
projet. II mentionne un certain nombre de points dont il faut, selon 
lui, tenir sp6cialement compte dans la planification de ports de 
p&che. 

La communication renferme des donnees sur les couts et des 
indications destinees a aider les services des pdches dans J'dabora- 
tion des projets d 1 am6nagement de ports de peche et leur presen- 
tation a la Banque Internationale pour la reconstruction et le 
ddveloppement (Banque mondiale), ou a Pune des banques 
rtgionales de develop pement, aux fins de financement international. 



El diseflo y la labor preparatoria de un proyecto de deaarrollo de un 
puerto pesquero 

En este estudio se trata de dar la definici6n de un puerto pesquero, 
indicndose las principales caracterfsticas del complejo ideal de 
puerto pesquero. Se describen los procedimientos recomendados 
para realizar el disefto y las investigaciones de ingenierfa prelimin- 
ares que conducen a la realizacibn del proyecto. Se enumeran 
algunos puntos que, en opini6n del autor, tienen importancia en el 
discfio de los puertos pesqueros. 

Se dan orientation es y datos sobre los costos con objeto de 
ayudar a los Departamentos de Pesca en la preparation de un 
proyecto de desarrollo de puertos pesqueros y en su presentaci6n 
al Banco Internacional de Reconstruct i6n y Fomento (Banco 
Mundial) o a uno de los Bancos Regionales de Desarrollo para su 
financiacion international. 



WHAT is a Fishery Harbour? And how should 
the preparatory planning operations and the 
actual harbour construction programme be 
conducted ? 

The answers to these questions for most engineers with 
marine works experience are a fundamental part of their 
everyday work. Experience gained in a short period of 
service by the author as a Civil Engineer with FAO and in 
the FAO/IBRD Cooperative Programme indicates, how- 
ever, that a widespread lack of familiarity with technical 
procedures exists in the Fishery Departments and their 
advisers in many developed and developing nations. 

This paper has been prepared to assist them. It is hoped 
that it will clarify a number of points that planning 
engineers must consider, and present a few of the many 
problems to be resolved before a project can become fully 
operative. 



DEFINITION 

First, some attempt must be made to provide a definition 
for the term "fishery harbour*'. Alonzo de F. Quin (1966) 
has written that a harbour ". . . is a water area partially 
enclosed and so protected from storms as to provide safe 
and suitable accommodation for vessels seeking refuge, 
supplies, refuelling, repairs or the transfer of cargo". 
Applying this to the fishing industry, a fishery harbour 
could cover any facility from the semi-protected beaches 
and coves for canoes and small boat landings seen so 
frequently in Asia and in Africa; the slipways and sloping 
piers of Western Ireland; the mechanically operated 
ropeway for surf landings off Jutland or the hand ropeway 
of the West African beaches; the small and ancient ports 
of the Mediterranean coastline; or the more sophisticated 



and large ports such as Esbjerg, Grimsby, Bremerhaven, 
Cuxhaven, Karachi or the projected major port at Manila. 
The term "fishery harbour" therefore has as many 
definitions as there are fishing centres throughout the 
world, since no two sites, as far as the author can 
determine, are alike or have the same natural or arti- 
ficially provided characteristics, though each in its own 
way serves a basic need for the locally based fishery 
interests. 

It will be necessary, therefore, to write in terms of an 
ideal fishery harbour to give point to many observations. 
What characteristics then should an ideal fishery harbour 
possess if we are to provide a standard for comparison 
of the qualities of the various locations and situations 
that might be under examination. Figure 5 illustrates 
some of the activities to be catered for in the ideal 
harbour. 

The following are a few of the characteristics that 
should be present in the ideal fishery harbour. Quanti- 
tatively they would vary from project to project depending 
on, for example, the number, length and draft of vessels, 
the types and quantities of fish landed, the methods of 
fishing and types of gear in use etc.: 

(i) A safe and easily identified approach from the 

open sea with adequate depth at all tides, 
(ii) A safe, well-defined entrance and approach 

channel of adequate depth at all tides, 
(iii) A sufficiently large, deep and protected basin 
to cater at all tides for the operations required, 
e.g. turning and manoeuvring of vessels, 
anchorage of vessels awaiting landing space, 
permanent anchorage for vessels unable to use 
the berthing quays, servicing of dredgers and 
other maintenance vessels etc. 
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7 ig. la. Fishery harbours take many shapes and sizes, from the major ports such as Bremerhaven in the Federal Republic of Germany, shown here,. 

arid the one shown in Ib to the minor "harbours" shown in Ic and Id 
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Fig. Ib. The fishery port of Chikura, Japan 
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Fig. Ic A boat "basin" in the Caribbean area 



Fig. Id. Reed canoes "at anchor" at Huanchaco, Peru 



(iv) The provision of all necessary navigational 
beacons, visual and electronic aids to assist 
vessels in the safe use of the port. 

(v) Where necessary, the provision of protective 
breakwaters of adequate structural design and 
suitable layout to reduce wave or storm effects 
within the approach channel and port facilities 
to acceptable limits. 

(vi) Adequate landing, servicing and provisioning, 
berthing and repair quays or jetties to cater 
for the number and types of vessels using or 
likely to use the facility in the foreseeable 
future. 

(vii) All necessary utility services, e.g. fuel oil 
loading points and storage, water (fresh and 
salt) services, ice-making plants and ice 
storage for supply of vessels and the shore- 
based activities, electricity supplies for public, 
industrial and domestic use, surface water 
drainage and sewerage systems, fire precaution 
services for vessel and shore use. 
(viii) Buildings required for display, auction and 
sales; sorting; agents' and wholesalers' 
activities, harbour and fishery administration 
offices; storage accommodation for containers, 
gear and equipment; workshops and main- 
tenance stores; training centres and labora- 
tories (when required); wholesale and retail 
supply shops for all ships' supplies (where 
possible sited within the harbour complex); 
sheds or other buildings for net repair and 
vessel maintenance at the berthing quays, and 
stores for frequently recurring items, e.g. 
ropes, nets, fish boxes, lobster pots etc.; 
accommodation sheds for port transportation 
machines, e.g. forklift trucks, mobile cranes, 
tractors, wagons, etc. 

(ix) Adequate space to be provided for the 
development of the necessary processing 



industries, freezing and cold storage facilities 
of the private and public sectors for the fore- 
seeable future, where it can be made available 
by direct purchase or by the reclamation of 
dredged materials. 

(x) Adequate main road connections to and from 
the harbour area and a well designed system 
of roads and/or railways to serve all activities 
within the harbour area. 

(xi) Provision of parking space for industrial and 
private vehicles (not forgetting the ever- 
increasing tourist traffic), adequate space 
around halls and industries for loading and 
unloading vehicles without upsetting the free 
flow of through traffic. 

(xii) Provision of vessel, engine, and gear repair 
facilities in the vicinity of the harbour, and the 
inclusion of boatbuilding establishments where 
the fleet is rapidly expanding or replacing its 
vessels from local resources. 

See also Carl G. Bjuke's Reports (1960) and Jan-Olof 
Traung (1954). 



INVESTIGATION ACTIVITIES 

The planning activities before a final decision is taken 
are many and varied. They may basically be classified as: 

Economic justifications, and 
Engineer planning and investigations. 

Let it be assumed that the former have been carried 
out or are being conducted in parallel with the later 
investigations. It must be noted, however, that the 
economic studies will include and lead to many other 
engineering and technical studies, while the latter 
engineering io^stigatigns will also call for several 
economical and dther technical assessments relating to 
other than engineer activities. 
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Economic justifications 

These will depend greatly on the status of the existing 
national fishery and relate to the known resources and 
landings. They might include: 

(i) Exploratory biological and other studies to 
assess the available fish resources in areas 
within the limits of the proposed fishery effort. 

(ii) The determination of the fishing methods to be 
used, the gear and equipment required, the 
numbers and types of vessel to permit a 
sustainable yield from the available resources. 

(iii) The study of the availability of personnel and/or 
training resources for crews, operatives, ad- 
ministrators to serve the proposed develop- 
ments. 

(iv) There is a local interest in the project with 
adequate public and private capital for 
financing the necessary marketing arrangements, 
the ancillary industries, services and facilities 
on which a successful harbour development 
must depend. 

Engineer planning and investigation 

With the terms of reference resulting from the activities 
indicated, the engineer may also be given geographical 
limits for the location of the facility either for political 
or other reasons (e.g. state or provincial boundaries, etc.). 
These limits might be the length of shore line of a single 
bay or estuary, or, a stretch of coastline with many or 
few natural inlets and protective features, or, in the 
extreme, a specific location, perhaps adjacent to an 
existing small fishery facility, or within an existing 
commercial port. 

It is to be hoped that in the latter circumstances the 
presence of a small and probably badly sited landing 
place providing, perhaps, for an entirely different fishery 
activity would not influence unduly the location of major 
works merely because the nucleus of an industry exists 
thereat. Works so circumscribed are frequently more 
costly and unsatisfactory with respect to later develop- 
ment rather than alternative more suitable virgin sites. 
Neither can the commercial port in the great majority of 
cases provide a suitable location for a new and modern 
fishery harbour. 



SITE INVESTIGATIONS 

The preparatory collection and study of existing records 
and available data would include: 

(i) General documents, e.g. large- and small-scale 
survey maps and marine charts of the area and 
the more probable locations; "Coast Pilot" or 
other similar navigation records of the adjacent 
water; tidal and surge records, if available, from 
existing nearby harbours (commercial or fishery) ; 
meteorological information, etc. 

(ii) Special documents, e.g. geological records, 
foundation investigation reports for structures 
(especially marine) in the area under study, 
dredging regqfts; existing water supply systems, 
electrical pcJw^r supplies available, population 
densities, etc. 



Study of these records will assist in the programming 
and priorities of the other investigations to follow. 

Preliminary reconnaissance 

The full length of the coast should be visited to assess 
general possibilities of each location. In such visits, 
marketing potential, transportation and storage possi- 
bilities, as well as general site characteristics, should be 
examined. 

The planner, following such reconnaissance visits, 
can draw up lists of sites which, subject to more detailed 
investigation, 

(i) might be suitable in all or most respects for 
consideration ; 

(ii) might be suitable in certain particulars but 
deficient in others; 

(iii) sites which would be unsuitable for the par- 
ticular development envisaged (e.g. for reasons 
of excessive capital or maintenance costs). 

Some amplification of existing survey information 
may be required at various sites (e.g. a line or two of 
soundings across a bay to prove water depths, or a few 
probes to confirm a rocky bottom) to confirm first 
impressions and produce an order of priority for further 
investigation. 

Orders of cost for the schemes may be prepared as 
indicators only. Care must be taken in rejecting a site 
solely because of an excessive estimate based on in- 
complete data. 

Further investigations 

With the order of priorities determined extensive site 
work can proceed. Before a location can be accurately 
assessed it is essential that certain basic and accurate 
information be obtained. Such information would 
normally include a wide-ranging hydrographic survey 
covering all alternative layouts for any particular site. 
This is most satisfactorily conducted with survey type 
echo sounder equipments, assisted, if the area is 
sufficiently large, by some form of electronic position 
fixer. The survey should be tied to the local land survey 
stations and datum and extra large-scale details obtained 
where necessary to supplement the information available. 
For those not fully aware of the survey systems adopted, 
the Admiralty Manual of Hydrographic Surveying and 
other documents describe the various equipments and 
instruments and methods used in marine surveys. 

When the survey plot is completed a rapid form of Soil 
Mechanics Investigation on a grid system of boreholes 
or investigation points to indicate the general nature of 
the subsoil should be conducted. (British CP 2001, 
Lackner (1966) and Kompendium L. Geoteknik refer.) 

It must be remembered, however, that information is 
not required in great detail at this time. Several sites may 
have to be investigated in order that one or a small 
number be nominated for final selection. Time saved in 
investigations at this stage is essential, but not of course 
at the expense of accuracy. 

The engineer, when this series of investigations has 
been completed, will have comprehensive, accurate and 
up-to-date information. He should prepare layout plans 
for any location which is shown to be satisfactory or 
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Fig. 2a. Marketing arrangements vary enormously, and range from the well-organized and sanitary methods of the modern facility shown here 
to the primitive conditions shown in 2b and 2c 





Fig. 2c. 



suitable and, resulting from studies on the possibilities 
of these alternatives, choose a small number for further, 
more detailed, consideration. More accurate cost figures 
can be prepared to assist assessment of these locations. 
Before the short list of selected sites and their proposed 
layout plans is finalized, however, all other aspects of the 
project development must be examined. This will include 
liaison with the other fishery disciplines, the local 
government authorities, roadway, railway, water, 
sewerage and electrical services, oil companies, central 
and local development planners, etc. For an integrated 
harbour plan all such bodies and organizations will have 
an important share in the development and must be given 
an early opportunity to express their views and coordinate 
their own local planning. 

After these investigations and discussions have been 
held there should be sufficient information to permit a 
final choice. It is desirable to have alternatives as there 
is still the possibility that an otherwise attractive site 
lacks certain necessary characteristics. An example of 
this might be finding unsuspected large quantities of 
underwater rock in an otherwise soft sea bed which 
would make development costs prohibitive, or, as has 
occurred in the author's experience in Ireland, the 
finding of an unsuspected area of very deep soft material 



which had more than tripled the original order of cost 
estimate for an otherwise satisfactory location. 

Final detailed investigations 

After final selection is made, much additional information 
will be required before a final scheme can be prepared. 
Much of this work will be costly and time consuming 
and should therefore be left until a positive recommenda- 
tion for a location has been made and accepted by 
national authorities. A list of such investigations might 
include all or any of the following, supplemented by the 
information already obtained in the earlier less compre- 
hensive examinations: 

(i) Full and detailed topographical and hydro- 
graphical surveys, aided where necessary by 
photogrammetry, must be carried out and 
plotted to the largest possible scale. They must 
be of sufficient detail to enable accurate bills 
of quantity to be prepared for contract purposes 
and for the determination of land and property 
boundaries for the legal processes associated 
with their acquisition. They must show clearly 
all existing buildings, roadways and structures 
and, particularly in the actual area of the 
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Fig. 3a. 




Fig. 3b. 
Fig. 3a and b. Accidents such as these in Dahomsy, West Africa, illustrate vividly the need for safe landings or harbours 

[38] 



proposed project, all existing service details, , 
e.g. electricity, water, sewerage, gas, land drain- v 
age, etc. The sea bed must be plotted accurately 
based on close soundings by echo sounder 
equipments. The lines should be more closely 
spaced at the proposed location of marine 
structures and in the areas where dredging may 
be required. By means of sweeping, the location 
of rock or other isolated obstruction must also 
be determined. 

(ii) Information must be obtained on tidal move- 
ments and the low tide levels reduced from 
available tide gauge data to determine the 
depths required in the harbour basin and 
approaches to enable its full use at all tidal 
levels by the proposed fishing vessels. Assistance 
in the determination of these levels can be 
obtained from several sources, those available 
at the British Ministry of Agriculture and the 
Admiralty on Tide Gauge installation and 
operation and Harmonic Tidal Analysis (see 
references) are perhaps the most suitable. 

(iii) The velocities, direction and depths of currents 
in the area under consideration should be 
studied to enable their effects on proposed 
works, and the changes caused by the works, 
to be studied. 

(iv) Wave action, surges, seiches, etc. at the various 
parts of the proposed project, e.g. entrance, 
channel and basin must be examined. From this 
will be determined the necessity for break- 
waters or other protective devices. 

(v) The coastal regime, especially where fine beach 
sand or shingle exist, must be studied and an 
assessment made from existing information and 
further beach investigations. The effects of any 
proposed structure on the beach material and 
layout and the effect of the movement or drift 
of beach material on the structure are essential 
investigations in these circumstances. 



From information gathered at (i), (ii), (iii), (iv) and 
(v), and at as early a stage as possible, a decision must 
be made as to the desirability of and/or the extent of 
hydraulic scale model tests in the proving of a project. 
Several papers presented at this Conference detail the 
reasons and justification for hydraulic model experiments. 
Such hydraulic scale models are the most accurate, simple 
and least costly method of studying the effects of changes 
to the coastal regime and the reduction of wave action 
caused by projected constructions. Very close agreement 
is now being obtained between the hydraulics laboratory 
scale model investigations and predictions and the full- 
scale prototype conditions. It must be pointed out, 
however, that hydraulic scale models will only be as 
accurate and comprehensive as the prototype survey and 
collection of data on which they are based. It may be 
necessary for instance to extend the collection of data 
for a drift examination over a full cycle to determine the 
full effect before any harbour study can commence. In 
many cases, as for instance, the monsoon region, the 
minimum cycle would be twelve months. The laboratory 
studies and associated experiments, even with the 



accelerated time factor present in the model, may extend 
over a period of between one and three years after the 
model has been proven for the accuracy of its repro- 
duction. The fundamentals of hydraulic model investi- 
gation are available in many reference books, particularly 
those by Alonzo de F. Quin (1966), J. Allen (1954) and 
the papers and reports from the hydraulic laboratories 
and research establishments in many countries. 

An example of the problems met with in respect of 
coastal drift can be seen by reference to Duvivier (1946), 
Elsewhere on the East Coast of India and along the coast 
of Togo, where approximately 1 ,000,000 to 2,000,000 tons 
of fine sand pass along each of these coasts per annum. 
Baskaran (1968) and C. R. Bjuke (1962) give some 
indication of the problems involved. The dredging or 
removal of such quantities of sands have imposed a 
tremendous burden on commercial harbour authorities 
even with their high revenues and other income. It is 
therefore very essential for the fishery harbour to attempt 
to avoid such hazards, or at least to reduce them to 
manageable proportions. 

The best tool available to the engineer for the study of 
such problems at the present time is still the hydraulic 
mobile bed scale model. 

(vi) Geotechnical investigations with, where neces- 
sary, the addition of geophysical investigations, 
should be conducted to cover the area of the 
proposed harbour layout. Figure 8 gives a 
typical borehole log as investigated under the 
British Standards Code of Practice CP 2001 
(1957). It will be seen that to get a good 
indication of the subsoil layers a number of 
holes, preferably located on a grid system, will 
require investigation by geotcchnical means. 
Alternative methods include investigation of a 
limited number of control boreholes investi- 
gated by normal geotechnical investigation 
and the remainder of the site investigation 
conducted with geophysical methods (acoustical, 
electric or electronic). This has some advantage 
in speed of operation but results obtained are 
generally unreliable and difficult to interpret 
accurately. 

Of the various geotechnical methods available, that 
of the British Standards CP 2001, and the several other 
similar national systems, are probably the most accurate 
and produce the most reliable records. They are eminently 
suitable where time is not the essence of the development 
as, for example, when one location only is being investi- 
gated. To provide adequate results, i.e. say 50 boreholes 
over a moderately sized site in stiff clays on gravel, a 
period of up to 1 J years or even more may be required 
to complete the investigation with a single boring rig. 

Alternative methods available include the Dutch and 
Swedish Sounding Systems coupled with controlled 
drilling in the Scandinavian system. While not so fully 
informative, the results from a large site with, say, 
100 boreholes can be produced in two to three months. 
When controlled with a small number of soft and hard 
layer core holes extending the time to between three to 
, three and a half months the results are probably 
equivalent to the slower forms and are especially suitable 
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Fig. 5. The fishery harbour: chain of activities 
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Fig. 7. Investigation of a propose J fishery harbour layout by using a hydraulic model in laboratory conditions. Purpose of investigation: study of 

wave reduction in basin approaches 



for the investigation of a number of sites and, particularly, 
for the preliminary investigations Alte (1962). 

Frequently observations have been made by adminis- 
trators without practical experience of the activities 
involved, that harbours could be built for the "sums of 
money wasted in useless investigations". This can readily 
be answered by referring to the uneconomic costs of 
overdesign or the risks of underdesign. In the con- 
sideration of a major project costing anything from $2 
to $100 million, it is most necessary to obtain a full 
knowledge of all the conditions pertaining to the site 
before final layout plans and designs are prepared. What 
would be said if a harbour basin was provided only to be 
found that several metres of bed rock (previously 
unlocated through lack of soil mechanics investigation) 
had to be removed, or after the harbour was completed 
wave action caused massive destruction to the marine 
structures and all vessels berthed therein? The only 
scapegoat for such catastrophes would then be the 
engineer and his lack of proper site investigation. The 
cost of marine structural work per unit quantity is 
generally vastly greater than its equivalent in any other 
form of engineering project and the risks are correspon- 
dingly greater, due in some cases to incalculable hazards; 
a carefully conducted investigation, even at the expense 



of valuable time, is an essential preliminary to every 
harbour construction programme. Figure 6 gives some 
indication of the schedule of operations associated with 
a typical major fishery harbour project so that the 
operation can be correctly scheduled in relation to the 
other activities of the fishery development. 



INFORMATION REQUIRED BY DEVELOPMENT 
BANK MISSIONS 

Missions mounted by the International Bank for 
Reconstruction and Development or from the various 
Regional Development Banks to assess proposals for 
the financing of the foreign currency component of 
development projects are generally of three types 
though within organizations slightly different criteria 
may apply 

(i) Identified mission, where the project required 
by the government is identified and a prelimin- 
ary assessment of the feasibility prepared. 

(ii) Preparation mission. From the identification 
mission will emanate the degree of further 
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O/No. 2222 Boring Completed on 10.8.62. 
Boring lined to a Depth of (D-21.V (2)-36.6? 



O.O. Level +2.10' 
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preparation that must be conducted by the 
government to enable a full study to be made 
of all facets of the project. When these results 
are available, the detailed assessment and 
recommendations will be made during the 
Preparation Mission. 

(iii) Appraisal mission. When the work of the 
previous missions bear fruit, an appraisal 
mission is mounted to finalize the loan arrange- 
ments including a more detailed examination 
of rates of return, methods of financing the 
government's activities and assessment of credit 
arrangements, etc. 

Where the projects include the development of new, 
or the extension of existing, harbour and associated 
shore facilities, the following engineering preparations 
should have been made at the various steps by the 
government with the aid of their advisers and, when 
necessary, reliable international consulting engineer firms 
with fishery harbour planning and design experience. 

Identification mission 

Information provided should be up to at least the 
preliminary reconnaissance stage for the alternative 
locations under examination. Maps and charts of 
locations should be provided including as much subsoil 
information as is available. Aids to the mission in their 
assessment would include records of previous similar 
type development projects recently completed and a 
statement of the availability of construction material and 
construction plant in their country. 

Preparation mission 

This mission, as far as the engineering technical aspects 
are concerned, is equivalent to the final assessment. All 
information must be made available including, where 
required, detailed surveys, subsoil investigations and 
test results, hydraulic model and prototype investigations, 
layout plans with their order of cost estimates for the 
various alternative recommended locations and layout 
versions. Detailed quantities, rates and prices must be 
prepared and typical specification documents available 
for scrutiny. The detailed design should be at the stage 
of preparation in which it could be submitted for 
contract with the other documents within a short period 
of time (perhaps three months) thereafter. 

Appraisal mission 

As far as engineer activities are concerned, this is a 
repeat of the preparation mission except that in the 
intervening period all contract documents should be 
finalized for the selected projects and ready for tendering 
when the necessary approvals are obtained. 

Supervision 

The custom of most of the regional financing organiza- 
tions or agencies is to recommend international consulting 
engineer firms for the completion of the preparation 
work, and the contract work involved to be submitted 
for international tenders. In this way a reliable set of 
tenders should be obtainable. However, during the 
progress of the actual construction work, certain engineer 
and financial supervision will still be conducted by the 
agency to ensure proper standards of design and 



workmanship and to certify that foreign currency or 
other loans are being disbursed in a proper manner. 

For the purpose of assisting governments seeking 
aid for fisheries or other developments, the FAO/IBRD 
Cooperative Programme have prepared a document 
entitled "Outline of Projects to be Presented for 
Financing" (Rome, 1967), containing guidelines for the 
preparation of fisheries projects for financing by the 
International Bank for Reconstruction and Development. 

Costs and estimates 

Figure 9 has been prepared to indicate the range of unit 
costs for specific works operations associated with 
fishery harbour development. The range of costs must, 
of necessity, be wide as it covers, amongst other items, 
a wide variation in labour rates (e.g. from a fraction of a 
dollar to several dollars per hour) and efficiencies; the 
uncertainty of availability of effective plant, equipment 
and local materials; and a great variation in national 
import duties on such commodities. 



PLANNING THE HARBOUR: 
ASPECTS TO BE CONSIDERED 

In planning a fishery harbour the engineer must concern 
himself with many differing branches of engineering 
physical planning of the complex, roads and railways, 
municipal engineering, marine civil engineering in 
concrete, steel and in the many new materials; mechanical 
and electrical engineering, structural design and layout, 
marine investigations and laboratory techniques; and of 
others, the important economical aspects of the engineer- 
ing project is of prime importance. To adequately refer 
to even one of the aspects would require a lengthy 
volume; in this paper, therefore, I would mention only 
some of the topics that have seemed important which 
have been overlooked in the preparation of national 
projects or inadequately dealt with. 

For this purpose I group my remarks under the various 
sections of the harbour project: 

(i) Approaches from the sea. For the benefit of the 
vessel returning to port, after perhaps a long 
trip at sea, the first landfall and the approach 
to the harbour should be made as readily 
identifiable as possible, both visually and 
electronically. This must include beacons, 
navigation lights and, as far as possible, 
electronic location fixing of the Decca Naviga- 
tion or other similar type. Ships' radar will, 
of course, also help. 

To enable the final approach to the basin to 
be completed in safety, channels of adequate 
depth, without hazard in the form of rocks or 
unmarked or unlighted structures, must be 
provided. The channels should be laid out, 
when necessary with the help of hydraulic 
model studies, in such a manner that minimum 
maintenance dredging is required. If possible, 
a greater depth should be provided initially 
to meet the needs of vessels with slightly 
greater draft than that included in the im- 
mediate plans. 
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The approach channel should, as far as 
possible, be free of wave action and should be 
of sufficient width to permit two vessels of the 
largest type based at the port to pass without 
difficulty. 

Navigation lights on the inner reaches 
should be of lesser intensity than those of the 
ranging lights to avoid misunderstanding by 
approaching vessels. Lights should always be 
specified according to the approved Inter- 
national System. 

(ii) Basins. Adequate harbour basins must be 
provided. Wave action or seiches should not 
occur within this area; they must be sufficiently 
large and safe for the manoeuvring of vessels 
approaching and leaving the berths, for the 
use of vessels lying at anchor while awaiting 
unloading or servicing facilities, and for the 
use of maintenance and dredging vessels and 
floating plant which will periodically operate 
in the port. 

(iii) Quays: General. Adequate depths should be 
provided to enable all vessels based at the 
port to lie afloat alongside their quays at all 
stages of tide. Adequate fendering should be 
provided on the quays, as larger type vessels 
cannot be relied upon to provide their own. 

Bollards must be provided at close intervals 
along the quay coping, a minimum interval of 
about 10 m (33 ft) is desirable for vessels up to 
about 40m (130ft) class. Larger bollards 
might also be provided at wider intervals for 
the occasional visiting commercial or industrial 
vessel or factory ship. 

Quays should be well lit for ease of access 
by personnel and vehicular traffic and 
additional concentrated lights (e.g. floodlight 
systems) made available for use when required 
for unloading or other operations on or near 
the vessel. 

Every quay should have adequate steel 
ladderways to permit personnel to board or 
land with ease especially where high tidal 
ranges exist. Wide openings with staircases 
should be omitted unless they are fully 
fendered and protected to enable vessels to lie 
alongside in safety even while ranging in rough 
conditions. 

Potable water for servicing vessels should 
be readily available at all quays and at 
adequate intervals fire hydrants should be 
provided. If possible, all water points should 
be capable of rapid use for fire precaution 
purposes. Adequate provision for the suppres- 
sion of oil fires should also be made. 

Quays, provided for whatever purpose, 
landing, servicing or berthing, should have a 
clear space between the face and the nearest 
service building, e.g. auction hall, ice plant, net 
shed, etc. Sufficient width to provide freedom 
for two lines of truck traffic (a minimum of 
10 m or about 30 ft) should be provided. 
<iv) Services and buildings. Adequate space in 



auction halls for display and auctioning of 
fish on sale should be provided. Since this 
operation takes place frequently in early 
morning hours a high level of light intensity 
of suitable variety (see vii below) should be 
installed. Auction and display halls of what- 
ever layout or structure should also have 
through access from front to rear at regular 
intervals for vehicles and forklift trucks. 

Ice plant for the production of the total 
present and future vessel requirements should 
be planned at the quayside with conveyor 
systems feeding directly from the storage 
bunker directly into several vessels simul- 
taneously. Since many modern vessels take 
upwards of 25 tons of ice on their fishing trips, 
this loading operation should have very close 
consideration both in the provision of maxi- 
mum ice quantity per m 2 of plant building, 
the type of ice provided and the capacity of 
ice bunkerage. A variety with ease of handling 
and storage on the vessel, with minimum of 
crew hours of handling, should always be 
provided for vessel operation. Modern types, 
e.g. tube ice, seem to have many advantages 
over the block varieties. 

(v) Vessel and equipment repairs. One of the first 
structures made available to fishing vessels in 
a modern harbour should be a repair yard 
with means of lifting the vessel out of the 
water. Repair shops and stores for replace- 
ments of the mechanical, electrical and 
electronic equipments should also be available 
nearby staffed with skilled maintenance 
personnel. 

In many older harbours with their now 
congested conditions, the provision of a slip- 
way and boatyard has been impossible due to 
lack of adequate sea space for the long 1 : 15 
slope slipway and its associated lead-in jetty 
alongside. Several ports have been unable to 
provide the necessary minimum maintenance 
services for their fishing vessels on this account. 
The concept of the boat lift, either of the 
patented "Synchrolift" type, the gantry and 
harness variety or the hydraulic lift, in many 
instances can help in solving this problem. The 
system is readily adaptable for handling 
vessels for repair as well as for launching new 
vessels. It can serve both a repair yard and a 
vessel building yard with a simple extension of 
the transverse carriage rai 1 way system when both 
these facilities are sited close to each other, 
(vi) Roadway systems. With the many and complex 
activities of even a moderate sized fishery 
harbour, it is most essential that care is taken 
in the layout of the roadways. Flow diagrams 
should be prepared and carefully studied to 
assist in the layout pattern. Parking areas 
should be provided at the most suitable 
locations for vehicles (a) awaiting immediate 
attention, (b) those that are delayed for con- 
siderable periods and (c) casual visitors. 
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Tourist traffic in the more scenic areas can be 
of a very high intensity and must be catered 
for either within or just outside the harbour 
installation. More than one harbour, for 
instance, caters for tourist visitors by present- 
ing them with propaganda literature and fish 
recipes in addition to providing car parking 
accommodation. 

(vii) Lighting services. Much room for improvement 
exists in the lighting of most fishery auction 
halls and outdoor sorting and display areas. 
A high intensity of lighting should be provided. 
Sodium lighting with its yellow coloration 
and mercury vapour with its green or blue 
tones are unsuitable for identification of fish 
quality. It seems that the most suitable are the 
several forms of daylight type fluorescent 
lamps. Rectification of colour of the other 
forms may, however, in the future improve 
these types. The less efficient tungsten is 
generally too costly in operation for con- 
sideration as a high intensity light, 
(viii) General planning. Many fishery harbours in 
the past have been planned within the area of 
a "parent" commercial harbour. This may 
have been in the mistaken belief, or hope, that 
the parent will provide the sophisticated 
machinery, maintenance facilities and dredgers 
etc. to enable the fishery port to operate with the 
minimum of expenditure on maintenance tasks. 

There are many instances of these ports 
coming to grief even in a very short period 
following their establishment. The paper from 
Mr Axelson points to a few of the difficulties 
experienced at Gothenburg. Karachi's new 
fish port is now threatened after a short period 
of operation by a thriving and ever-growing 
commercial port which must expand to many 
times its present size in a short number of 
years. It must surround and thereby greatly 
restrict its smaller neighbour. In the early 
stages of planning a fishery harbour in the 
city of Galway there has also been difficulty in 
locating it in competition with the adjacent 
commercial port due to rapid expansion of 
the commercial activities. These and many 
other less obvious examples have convinced 
the author that to consider the establishment 
of a fishery port within the limits of a thriving 
commercial port is wrong despite the many 
attractions that the union may seem to offer. 

As is the case of location within the com- 
mercial harbour, there have been many 
instances of strangulation of port development 
by the lack of available land space for shore 
development and/or the lack of suitable sea 
room for an expanding fleet. One new fishery 
port in the East has planned for this by 
providing 110 acres of reclaimed land as a 
first stage provision, together with a further 
110 acres available if required at a later stage. 
Such foresight is not always the case and, of 
course, it is not always possible, but it does 



indicate the extent of free land that might be 
needed by a new and developing industry. 

Such forward planning cannot be proceeded 
with unless the many other planning authorities 
are brought into the project at an early date 
and land earmarked for fishery development 
either purchased immediately or set aside for 
compulsory acquisition when required without 
further enhancement of value. A project 
should not be hamstrung by private land 
grabbers or speculators; delays in acquisition 
and unjust increases in land costs could have 
serious consequences to a developing industry. 

CONCLUSION 

The development of fishery harbours as such has been a 
relatively new undertaking for many countries recently 
entering into major fishery activities. Many new problems 
have been posed and many new means have been pro- 
vided for solving them. Basically, however, the problems 
of construction are those that were met with by the 
Greeks and Romans of the pre-Christian era. In those 
days manpower was never a scarce commodity so the 
massive structures of those periods can still be seen in 
all their splendour. 

Other examples might be cited of the eighteenth/ 
nineteenth-century European fishery harbours, e.g. 
Kinsale in Ireland, with its over 600 large fishing 
schooners and its many large Norwegian ice storage 
hulks for herring or mackerel. In later years Austen 
(1907) wrote in great detail of development of British 
fishery harbours then operating or contemplated. 

Present-day fishery harbour engineering may therefore 
be described as a sifting and garnering of all previous 
experiences of generations of harbour engineers developed 
with the aid of modern technological processes and 
applied to suit the needs of the particular national 
industry. Many differing solutions and developments will 
be obtained to more or less satisfy the demand. 



References 

Admiralty, Manual of Hydrographic Surveying, London. 
1965 Tidal Handbook No. 1, Semi-Graphic Method of 

Harmonic Tidal Analysis. 
Tidal Handbook No. 2, Datums for Hydrographic 

Surveys. 

Tidal Handbook No. 3, Harmonic Tidal Analysis 
for Short Period Observations. 

ALLEN, J Scale Models in Hydraulic Engineering, Longman 
1954 Green Co., London. 

ALTE, B Swedish Methods of Site Investigation for Proposed 
1962 Harbour in Ireland, The Dock and Harbour 

Authority, London. 

AUSTEN, H M The Modern Development of British Fishery 
1907 Harbours, Engineering, London. 

BHASKARAN, T Fisheries Harbour at Madras, Paper presented 
1968 at the FAO Conference on Fishing Ports and Port 
Markets. 



[49] 



BJUKE, C R Rapport au Oovcrnemcnt du Togo sur les Ports 
1962 de PSche No. 1569, Rome, FAO Publication. 

BJUKE, C G Report on the Project of Improvement of 
1960 Fishing Harbour Facilities in Ireland, Stationery 
Office, Dublin. 

BJUKE, C G and BJUKE, C R Report to the Government of 
1960 India on Fishing Harbours No. 1242, Rome, FAO 
Publication. 

British Standard Code of Practice CP 2001 (1957), Site 
1957 Investigations, British Standards Institution, London. 

DUVIVIER, J The Problem of Coast Erosion, London, Paper 
1946 presented to the Institution of Civil Engineers. 

FAO/IBRD Cooperative Programme, Outlines for Projects 
1967 to be presented for Financing, Rome, September, 
FAO Publication. 

FUKUUCHI, H Some Applications of Modern Soil Mechanics 

1962 and Hydraulics to Harbour Construction in Japan, 

United Nations Conference on the Application of 

Science and Technology for the Benefit of the Less 

Developed Areas. 

Kompendium L. Geoteknik, 1959, Stockholm, Statens 
1959 Geotekniska Institut. 

LACKNER, PROF DR INC., Bremen, Technischer Jahresbericht 
1966 1966 des Arbeitsansschusses Ufereinfassungen, Die 
Bantechnik 43, Gahrgang Heft 12/1966. 

Ministry of Agriculture, Fisheries and Food, London 

1965 (i) Tide Gauges Operation and Maintenance, 
(H) Tide Gauges Requirements. 

QUIN, ALONZO DE F Design and Construction of Ports and 

1966 Marine Structures, McGraw Hill, New York. 

Society of Harbour Engineering (Committee for Waterfront 
1966 Structures) and German Society for Social Mechanics, 

Berlin, Recommendations of the Committee for 

Waterfront Structures. 

TOMLINSON, MICHAEL JOHN Site Exploration for Maritime 
1954 and River Works, London, Maritime Paper No. 25, 
Institution of Civil Engineers. 

TRAUNG, JAN-OLOF Fishing Ports, International Cargo 
1954 Handling Co-ordination Association, General Tech- 
nical Conference, Naples. 

US Army Coastal Engineering Research Centre, Shore 
Protection, Planning and Design Technical Reports 
Department of the Army, Corps of Engineers, 
Washington. 



DISCUSSION 

PRELIMINARY PHYSICAL AND ECONOMIC 

INVESTIGATIONS 

Marchal (France Chairman) stated that a fishing port was 
a very complex concentration of activities. Its planning could 
give rise to very different solutions. The fishing port of our 
parents and grandparents had become a precious museum 
piece. Though of course, for human and economic reasons, 



small-scale fishing must continue, and take into account 
further mechanization and modernization, but it would 
remain limited to coastal fishing. Besides these developments 
in the fishing industry, concurrent developments of fishing 
port characteristics were necessary: larger and deeper basins 
and longer quays were needed, and a whole infrastructure of 
facilities had to be completely adjusted to the products being 
landed. An attempt might therefore be made to draw up a 
classification of fishing ports according to the types of vessels 
to be based there and the nature of the products to be landed. 
He believed that, for the time being, the definition of a fishing 
port as given by Bruski would have to be accepted: "the 
complex of facilities ensuring safe berthing of fishing vessels 
and guaranteeing necessary service**. 

Alte (Sweden) introduced himself as an Engineer specializing 
in site investigations especially for harbour planning. He 
believed that the expression "Site Investigations" was most 
commonly used in English to describe the various physical 
investigations. The several different types of Site Investigation 
to be carried out before a proposal for a new or extended 
harbour could be prepared included : 

A. Topographic and hydrographic surveys 

These would cover the proposed harbour and shore develop- 
ment area, alternative sites, breakwater locations, the various 
harbour approaches by sea and land, and would include 
measurements of velocity, direction, magnitude, etc. of 
winds, waves and tides and measurement of currents and sand 
drift. 

A proportion of this survey work might in some cases be 
more conveniently and economically carried out by photo- 
grammetry methods which could reproduce land contours 
with great accuracy. 

B. Soil mechanics investigation 

This investigation would produce information about the 
characteristics of the site materials. The level and quality of 
bedrock, the characteristics of the soil with regard to sand 
drift, suitability of material for reclamation purposes, 
foundation conditions for marine structures and shore 
establishments. They would also give the characteristics of 
material to be dredged. 

C. Hydraulic model studies 

These involved the examination of wave and current con- 
ditions of existing and developed sites; studying the future 
risks of sand drift and its effect on proposed structures. 

The importance of careful site investigation was pointed 
out very strongly in several papers. In the Introduction to 
FAO Report No. 36, on "Landing and Marketing Facilities 
at Selected Sea Fishing Ports**, Kaufmann stated that 
favourable natural factors such as adequate shelter, water 
depth, availability of space, tide, winds, silting, etc. greatly 
facilitated construction and reduced expenditure. He referred 
to West Africa where the physical factors in certain places 
made the construction of ports economically impracticable. 
One such example had also been quoted by Guckian where 
the development of a harbour site in Ireland had been found 
to be three times more expensive than the first cost estimate 
solely because of unsuitable subsoil conditions. 

The obvious importance of carefully conducted site 
investigations with regard to winds, waves, tides, currents and 
soil conditions, was clear and adequate information should be 
made available as early as possible in the planning period. 
However, the fact that mistakes were still occurring made him 
feel that appropriate steps were not being taken to include 
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adequate investigations in the planning for fishing harbours. 
He therefore wished to draw the attention of participants to 
certain factors which he felt were important in this regard. 

When should the site investigations be carried out? 

Guckian, in a paper (1966), gave a diagram of the organization 
and different activities of a fishing harbour planning team. 
Basically the organization might consist of two teams: 

An economic and general fishery advisory team, and 
an engineering advisory team. 

Some of the problems involved could and should be handled 
separately but many problems could only be solved by joint 
examination. This diagram of the desirable programme of 
investigations was used in Mr Guckian's paper of 1966: 



TECHNICAL ADVISER STAFF 



ECONOMIC 6 FISHERY ADVISER 
STAFF 



JOINT STUDY OF STATISTICAL AND 
OTHER RECORDS 



SITE RECONNAISSANCE INSPECTION 
L ENGINEERING 6 TECHNICAL 



SITE RECONNAISSANCE INSPECTION 
INDUSTRIAL 6 ECONOMIC 



PRELIMINARY SITE INVESTIGATIONS 



JOINT REVIEW OF 
RECONNAISSANCE INFORMATIONS 




JOINT PREPARATION 

OF 
GENERAL PHASED PLAN 



DETAILED SITE INVESTIGATIONS 
ENGINEERING 8 TECHNICAL 

1 



| DETAILED SITE INVESTIGATIONS] 
INDUSTRIAL & ECONOMIC 



PjOINT DE 

I ? 



JOINT DETAILED FIRST STAGE 
PLAN & REPORT 



JOINT ADVICE ON 
I FURTHER DEVELOPMENT 



Desirable programme oj investigations. Diagram <rom 1966 
paper hy Guckian 



The speaker strongly recommended division of the site 
investigations into two parts: first, a preliminary, limited site 
investigation in connexion with the site reconnaissance in the 
second stage of the planning work and, secondly, a detailed 
site investigation in the following third stage. 

In the second or third stage, observations or results might 
point to the necessity of major additional examinations or 
investigations, for instance, hydraulic model tests, special 
soil tests or site load tests, etc. Site investigations such as 
these or others for wind and wave recording might have to 
continue for a long period before definitive results, capable 
of being used confidently in the design preparation, could be 
obtained. 

There was little need to talk to engineers about the necessity 
of detailed site investigations in the third stage. The necessity 



for these should be quite obvious to anyone preparing a 
costly project. The preliminary site investigations in connexion 
with the first site reconnaissance were, however, often 
erroneously considered unnecessary, especially when planning 
a smaller harbour. He considered it very definitely necessary 
to carry out these limited site investigations at such an early 
stage of the planning work even though site investigations 
were time-consuming and might increase the planning costs 
of each site by from 10 per cent to 30 per cent, depending on 
local conditions. 

After the second stage of the preparation work, when the 
General Phased Plan had been prepared, it should be presented 
to different governmental and municipal bodies and to the 
industry, etc. Discussions could then start regarding the 
various characteristics of the alternative sites. There were 
many aspects to be considered, social and political factors 
as well as pure economic fishery and engineering considera- 



Finally, he pointed out the three most important elements 
connected with fishery planning: 

(1) the fish resources; 

(2) the harbour complex with its vessels and facilities; 

(3) the consumer. 

To enable a satisfactory industry to be built around these 
elements would depend in the long run on the adequacy of the 
physical and economic investigations carried out. 

Full investigation necessary 

Guckian (FAO) said that adequate engineer investigations for 
marine works in general and fishery ports in particular were 
absolutely essential where a port development, or a programme 
of port developments, was to be implemented. Investigations 
have always been necessary and have invariably been con- 
ducted, or omitted in certain cases, by engineers to their peril. 
He had an example of this, a feasibility study carried out in 
1 803, for a new commercial, and to some extent fishery, port 
at Coleraine, Northern Ireland. The report on these investiga- 
tions by John Rennie, an eminent English engineer of his 
day, recommended that the proposed project should not be 
proceeded with because of the site conditions. It was of further 
interest to note that recently this same active and developing 
township had been anxious to provide a deep-water harbour 
to serve its diverse trades and industries. Much investigation 
has been carried out by eminent consulting engineers together 
with the Hydraulics Research Station at Wallingford. While 
the speaker had not been a party to any of those investigations, 
he understood that the findings of Rennie in 1803 had been 
fully vindicated and marine works of the type requested 
could not be economically provided or maintained. 

There were many difficult problems involved in the develop- 
ment of fishery harbours, especially with projects on virgin 
sites in many of the developing nations throughout the world. 

Frequently, from lack of knowledge of the situation, 
Administrative Departments were impatient with the length 
of time taken by investigations and with their cost. If the 
Conference was to assist member governments in their 
development, it must be made clear that there were few 
short-cuts or inexpensive gimmicks in this work. 

To develop an elaborate and costly project costing perhaps 
tens of millions of dollars, much wasted expenditure could be 
saved and many pitfalls avoided by adequate investigations. 
How would the engineer be treated if he caused the erection 
of a port where within a few years sand drift made it untenable 
except at extremely high maintenance costs? How would he 
be treated if, after construction of the port facilities had been 
proceeding for some time, it was found that the million or 
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so cubic metres of soft sandy clay to be dredged at say 
$0.3 to $0.5 per m 3 in fact became a quarter-million cubic 
metres of sandy clay and three-quarters of a million cubic 
metres of rock costing between $10 and $30 per cubic metre 
for removal? Who in this instance would provide the extra 
20 or so million dollars, or who would give the order to 
abandon works already executed? One thing was certain, the 
engineer would be blamed. Was he guilty? He suggested that 
he was guilty of not advocating and insisting on an adequate 
programme of investigations before committing himself to 
detailed planning. Jackson, in his opening speech, had referred 
to the time element in the preparation of the development 
programme for fishery harbours. In Guckian's paper, a 
fictitious schedule of investigation operations was given for 
one harbour including most of the investigations already 
referred to by Alte and he drew attention to one of the more 
controversial items of that particular schedule Item 4, the 
Soil Mechanics Investigations. This operation might take 
anything from 3 months to more than 18 months to complete, 
depending on the system of investigation chosen and the 
limits of the site. Here, then, was one field where improvement 
was necessary. 

Problems in Mexico 

Gutierrez Lopez (Mexico) stated that he would like to stress 
the need for developing countries to obtain in greater detail 
the importance that must be given to the preliminary studies 
for the development, not of the larger ports, but in particular 
of the small landing places which would enable smaller 
fishing communities, whose social level was very low, to 
expand their activities and provide much needed development. 
His delegation would like to know what kind of investment 
should be given to this type of study. 

Scheiner (IBRD) said that he would like to lay stress on 
some of Gutierrez Lopez's words. In his work for the World 
Bank, which involved visiting many countries and assisting 
many projects, not only for harbours and roads, but edu- 
cational and other very important projects for the country, 
he had found that the management and preparation in advance 
of the actual project were very inadequate. 

In this respect, he greatly regretted that there appeared to 
be no representative in the present gathering from India, a 
country which had so many fishery problems, especially in 
the spheres of port and marketing development, maybe as 
great as all others put together. 

Scheiner stated that he was a port engineer with many 
years 1 experience of design and construction as well as the 
detail planning aspects, but over the passing of the years 
while visiting and discussing with developing countries, he 
had found, to his amazement, that engineers and so-called 
consultants often made the mistake of rushing into the actual 
design and execution process without due preparation. 

There was still a very big bridge to cross before the manage- 
ment problems in developing countries were solved, since in 
so many developing countries, in South America, Africa and 
the Far East (except of course for a few of the more sophisti- 
cated countries), the fishery industries had always been given 
secondary importance to other industries and only third- or 
fourth-class management had been seconded to their activities. 

Had members of FAO or IBRD or UNDP really tried to 
tackle first of all the background which would in future years 
assist in providing a proper fishing industry, not just for the 
short-term, with the construction of a port with the only 
investigation limited being as to whether it should have a 
3 or 5 m draught ? There were countries where 30 or 40 vessels 
had been brought, designed maybe by other countries or 
organizations who intended to sell those vessels at all costs, 
but after a short time they were breaking up in the port as 



there was nobody to man them or maintain them. This was 
a problem of major importance to which more time should 
be devoted in this important gathering than to the physical 
construction of ports. That construction should be considered 
as a second step after the solution of the problems of manage- 
ment, background and environment so that a really efficient 
industry could be achieved. 

Lomeli Delgado (Mexico) said that during the last few years 
in which Mexico's national fishery production had increased, 
they had found, with great surprise, that the greatest volume 
was in the North-Eastern zone, in an area lacking adequate 
fishing ports. On the other hand, they had perhaps the most 
modern fishery port in Latin America at Alvarado in the 
Gulf of Mexico where there were few fish resources. 

His country had not yet solved the problem of marketing 
and of educating the public to take advantage of this new 
food source. They were anxious to find in this Conference the 
best solution for immediate implementation, instead of 
waiting for 4, 5 or 6 years, with a view to increasing as soon 
as possible this industry which was such an important food 
source. The question was a rather complex one: what could 
be done to develop the industry within the existing facilities, 
without waiting for a long time for solutions which might 
be theoretically very good but in practice could not be 
implemented due to the lack of economic, physical and 
technical resources. It was important to do something for 
their fisheries quickly. 

Ocampo Siguenza (Mexico) explained that Mexico was made 
up of two worlds : the urban world, where about 50 per cent 
of the population lived and on which, to a great extent, the 
economy of the country depended and the rural sector with 
its small towns, none of which exceeded 1 ,000 inhabitants. 
This large number of smaller groups created problems which 
could not readily be solved at the present stage of develop- 
ment. When looking for solutions for the small fishing 
communities with terminal fishing ports, the whole context 
of the problem must be considered. He believed that the 
developing countries must of course look into the question of 
the small communities but they should make use of modern 
technology to assist them. 

Canadian viewpoint 

Hurst (Canada) said that the major problems appeared to be 
in the areas of sociology, economics and the other social 
sciences which involved dealing with the people who actually 
fished, the people who marketed and the people who sold 
fish. Canada had similar problems to Mexico in that they had 
a large number of small harbours established over a long 
period of time, which in the era of modern techniques, of 
larger vessels, of freezing fish and the facility for rapid 
transportation between major centres, made them very 
uneconomic to operate. One of the major problems in the 
North American continent as well as in Africa and Asia, 
and quite possibly in Europe as well, was to try and concentrate 
the fishing activities in a smaller group of major ports. This 
involved providing also the amenities like schools, hospitals, 
churches and recreation facilities for the fishermen and their 
families. Those who wished to spend their lives in the small 
ports were decreasing in numbers. The new fishing populations 
were more interested in having the normal amenities and it 
was these people who had to be planned for. This might 
mean the abandonment of certain smaller fishing harbours, the 
reconstruction of others and the adaptation of a number of 
major fishing ports. 

Another aspect needing consideration was the question of 
the changing technology and the changes in major commercial 
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ports as well. The advent of the super-vessels, the super- 
tankers and the super-cargo vessels was making some of their 
commercial ports obsolete and it seemed that this might in 
some case offer an opportunity for readjusting existing fishery 
port facilities which were out of date by incorporating at least 
parts of the obsolescent commercial facilities. 

Dopplinger (Canada) also spoke of their problems in the realm 
of developing fishing ports and markets in the Newfoundland 
region. Newfoundland had developed over the past few 
hundred years mainly as a region of small outports where the 
individual fisherman caught his fish from a small boat and 
converted the freshly caught fish into salt fish by drying it on 
shore and processing it himself with the help of his family. 
Now, this type of small enterprise operation was definitely 
on the way out and could not be continued on an economical 
basis. The Canadian Government was trying to encourage the 
fishermen to leave the small outports and move to designated 
m^jor fishery centres. Over the past two or three years the 
Government had looked into the site selection of these major 
fishery growth centres from various points of view. Most 
existing harbours had been established for a great number of 
years and soil conditions, topographical conditions, transpor- 
tation and so on were well-known factors and did not need 
any further investigation, as was the case in newly-developing 
countries where such factors were not known. 

FAO experience quoted 

Guckian (FAO) replied to a number of points raised by par- 
ticipants, especially Dopplinger's remarks on the Canadian 
ports not needing investigation for their further development, 
and the queries of the Mexican participants. He quoted 
O'Meallain, who had elsewhere defined a subsoil investigation 
borehole of 4 in diameter. He had very truly stated that if, for 
instance, rock was located in this borehole at 40 ft, the rock 
over a diameter of 2 in radius from the centre of that circular 
borehole would be at 40 ft depth, but a further inch outside 
that, it could be anything from 25 ft to 140 ft. As far as site 
investigations were concerned, he did not think that enough 
was known about the conditions at any site in any situation 
in the world, whether it was Canada or India. Where works 
were to be proceeded with as extensions, additional investiga- 
tions, though perhaps more limited in extent, were invariably 
required. 

With regard to the Mexican difficulty in providing fishery 
ports, they were more fortunate than many of their neighbour- 
ing countries in having a number of fine fishery ports available. 
Taking the case of Ecuador, where there was only one com- 
mercial port on the coastline, the port of Guayaquil, perhaps 
50km from the sea, there were no fishing ports anywhere 
apart from a few very inadequate facilities at Esmeraldas, 
Salinas and Manta. These were capable of providing facilities 
for perhaps two vessels, while at each centre there might be 
based between 20 and 60 vessels varying between 40 ft and 
1 20 ft in length, apart from the usual small craft. The same 
applied to India which was probably the fifth major fishing 
nation in the world in regard to tonnage landed and yet 
they had virtually no fishing ports throughout the whole of 
their extremely long coastline. There were one or two rather 
small docks, one of which was the Sassoon dock at Bombay. 
Another had been constructed at Veraval, but beyond these 
there were merely very poor facilities at a small number of 
the smaller commercial ports where they were barely tolerated. 
Canada and Mexico were very fortunate in having ports for 
conversion into fishing ports but one should be very careful 
in this transfer or coordination of fishery port facilities 
within commercial ports. Axelson's paper illustrated some 
of the difficulties involved in having a fishing port inside a 
growing commercial port. Recently FAO had been concerned 



with Karachi where a very fine fishery port had been developed 
less than 10 years previously to serve perhaps 100 to 200 
fishing vessels. There were now 2,000 fishing vessels and the 
port was unable to cope, but the ever-increasing commercial 
harbour would absolutely swallow up the site in their next 
five-year development stage. This would mean either a 
curtailment of existing fishing activities and an inability to 
expand or a reduction of industrial area available and non- 
approval of certain desirable processing developments. He 
added that Karachi had at present a very large shore facility 
development area but not the necessary sea space, basins, or 
approach channels to get the boats into the port to land the 
fish or to berth these vessels. But what was the good if to- 
morrow this inadequately investigated project of 8 to 10 
years before had to be restricted or curtailed? There were 
several other cases of the consequences of providing a fishing 
port within a commercial port, due to the rapid development 
of the commercial port swamping out its poorer relation and 
leaving the fishery industry in even worse straits than before 
the fishery port was built. 

Help is available 

Jackson (FAO) said that a previous speaker had suggested 
that it was difficult for developing countries to obtain adequate 
information and advice for determining their programmes and 
priorities in fisheries development and to make ready for the 
raising of capital and the beginning of construction. In his 
view there were a number of sources to which a developing 
country could turn. These included: 

(a) national research institutions; 

(b) bilateral aid programmes; 

(c) the advice and assistance of comprehensive private 
consulting firms; 

(d) technical assistance under the United Nations 
Development Programme; 

(e) pre-invcstment project assistance under the Special 
Fund sector of the United Nations Development 
Programme; 

(f) advice from the regional, international and inter- 
governmental fishery bodies (particularly on fishery 
resources and statistics); 

(g) technical assistance and advice from the International 
Bank for Reconstruction and Development and the 
several Regional Development Banks; 

(h) advice and assistance from the Department of 
Fisheries of FAO. 

Chapman (U.S.A.) brought forward the question as to what 
was the viewpoint to be used in selecting the site for a fishing 
harbour development: local, national, regional or world- 
wide? He used the example of the effort required to maximize 
the sustainable yield of the Arabian Sea. The harbour at 
Aden, for instance, was uneconomic to develop from the 
viewpoint of the Aden Port Authority, but if this same cost 
was looked at from the regional viewpoint of the Asian 
Development Bank or from the global viewpoint of the IBRD, 
the situation might be quite different. In the one case, the 
cost needed to, be viewed against generating an annual new 
fish flow of perhaps 80,000 tons per year. In the other case, 
it might be viewed as one aspect of increasing the fish yield 
of the Arabian Sea from 1 million tons per year to 10 million 
tons and the socio-economic effects of such an increase on 
the whole region. 

Basic questions 

Ranken (U.K.) referred to the Chairman's statement that 
developed countries would like to be told by developing 
countries what they wanted, but so often the people concerned 
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in the developing countries did not know this themselves. 
All they could say was that they wanted to go into fishing. 
They had 5,000km of coastline; therefore there must be 
plenty of fish, but what kinds and sizes? What fishing 
methods? What processing and distribution methods? What 
ports and their location, etc. ? They did not know. They also 
would not know whether it was even worthwhile to start 
fishing. But who should they ask for advice? Certainly not 
the shipbuilders, processing plant or other manufacturers. 
All of these would sell them, perfectly honestly, excellent 
ships or equipment to do a certain job, but not necessarily 
the right ships or equipment to suit the customer's real 
requirements. These people certainly could not assess the 
viability and economic value of the overall fisheries operation 
They could not answer the vital questions: 

(1) What was the size of the resource and its location 
and could it support a commercial fishery on a 
continuous basis or was it only seasonal ? 

(2) What type and size of ship was needed, and what 
methods of preservation should be used? 

(3) What size of fleet and therefore of port was desirable 
and what facilities were needed? 

(4) Where should the port be located on economic, 
political, sociological, as well as commercial grounds 
in relation to labour, distribution, transport, other 
industries, etc. ? 

(5) What scale of finance was likely to be needed, and 
where should this be obtained and how paid back? 

Then, what equipment did they need to fulfil these require- 
ments and who would manage and operate it? 

What was needed was more organizations similar to that 
of MarchaPs firm which could give an overall appraisal of 
the problems, translate this into a statement of requirements, 
then obtain reliable and realistic prices, assemble the necessary 



finance and present a trustworthy packaged deal to the 
customer, whether he be an individual, an organization, or a 
government. After carrying out the contract, they must also 
be prepared to manage it and train local personnel to take 
over. The key to success would always be the management 
at every level. 

With regard to Chapman's contribution, having had 
personal experience in the Persian Gulf/Arabian Sea area, he 
wholeheartedly concurred in Chapman's assessment of the 
needs of the area. There were virtually no existing or potential 
fishing ports anywhere on the Arabian Peninsula; certainly 
there were none close to the resource, mainly in the Gulf of 
Muscat at the north-west corner of the Arabian Sea. The local 
village fisheries were therefore almost all beach fisheries but, 
even so, the seasonal catch in the Sultanate of Muscat and 
Oman alone was estimated as some 100,000 tons in 1947/8. 
The local fishermen ate what they needed and used some as 
fertilizer for the cultivation of date palms, the Muscat date 
having until recently been the major export from the Sultanate. 
The rest of the fish was sun-dried on the beach and what was 
left by the sand beetles was then exported inland by camel or 
abroad by sea, mainly to Ceylon. To expand this fishery 
would be a major operation, not only because of the lack of 
ports, but also because of the extreme climatic conditions, 
necessitating heavy expenditure on freezing and cold storage 
or other processing methods, quite apart from the many 
political, sociological and communications problems involved. 
The canning factory at Bandar Abbas (Iran), built in 1939 
at the entrance to the Gulf, relied solely on a local primitive 
village fishery exploiting a large but strictly seasonal, and 
sometimes erratic resource. This factory has never been a 
success and had produced virtually no commercially saleable 
product, since you could not make an isolated village 
community into an industrial complex virtually overnight 
and, worse still, on a seasonal basis of such short duration. 
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SESSION II 



Planning the Fishing Harbour at Tema, Ghana 

by E. Loewy 



Organisation du port de ptche de Tema, Ghana 

L'auteur, apres avoir decrit les types traditionnels de pdche 
pratiques sur le littoral du Ghana, traite du development de 
1'industrie halieutique et de la premiere phase de la construction du 
port de Tema en 1959. Precisant les conditions auxquelles doit 
satisfairc 1'organisation du nouveau port, il expose les incidences 
de celui-ci sur les peches traditionnelles, notamment la disparities 
du village de pecheurs. La premiere 6tape des travaux prevoyait 
I'dtablissement d'un plan d'cau abritd de 14 hectares (35 acres) 
comprenant une plage pour 200 pirogues et des jetees pour 30 
bateaux & moteur et 6 petits chalutiers, avec 400 metres de quai. 
Ce premier port a coutd 1 million (SE.-U. 2 A millions). 

Des que Ton a su que les eaux de 1'Afrique de 1'Ouest rcn- 
fermaient d'importantes ressources, des entreprises de peche 
dtrangcres ont commence a chercher des bases d'opgration dans la 
rtgion, et il a et6 propose & maintes reprises d'agrandir Tema pour 
permettre une expansion de la p6che. Aussi a-t-on prolong^ vers 
la mer d'environ 15 hectares (37 acres) le premier port, ce qui 
permet d'accueillir beaucoup plus de navires, et notamment de 
bfttiments armes a la peche hauturiere. 

L'autcur mentionne la n6cessit& de planifier le d&veloppement 
des ports de p&che et traite de I'emploi de modeles hydrauliques 
lors de 1'gtablissement des plans. 11 dicrit par le detail les brisc- 
lames de Tema. 

La communication poursuit en exposant des propositions 
ult&rieures en vue de 1 'ex tension du port, ainsi que le ralentissement 
du developpement en raison de la situation 6conomique et de 
1'absence de personnel qualifie et experiment^ dans 1'industrie 
halieutique. Elle conclut en signalant qu'il faut perfectionner la 
formation et 1'organisation pour utiliser au mieux les installations 
materielles extrdmement modernes actuelles du port. 



1 proyecto del puerto pesquero de Tema, Ghana 

En este estudio el autor expone los tipos tradicionales de pesca de 
la costa de Ghana y hace una descripci6n general del desarrollo 
de la industria pesquera y de la construccidn de la primera fase 
del puerto de Tema, en 1959. Indica las necesidades a las que 
habra que hacer frente al proyectar el nuevo puerto y su repercusidn 
en la pesca traditional, incluida la desaparici6n de la traditional 
aldea de Pescadores. La primera fase de la construccibn abarcaba 
una superficie acuatica protectora de 14 hectares (35 acres), una 
playa para 200 canoas, y muelles con 400m de muro para 30 
embarcacioncs con motor y seis arrastreros pesqueftos. El costo 
de este puerto fue de un mill6n de libras esterlinas (2,4 millones de 
d61ares). 

A medida que se fueron conociendo los ricos recursos de las 
aguas del Africa Occidental, las organizaciones pesqueras extran- 
jeras empezaron a buscar bases en la zona, haciendose muchas 
propuestas para la ampliaci6n del puerto de Tema de modo que 
se adaptara a esta expansion de las pesquerias. Dicho primer 
puerto se ampli6 hacia el mar en otras 15 hectares (37 acres), lo 
que aument6 considerablemente su capacidad, en especial para 
embarcaciones de altura. 

Indica el autor la necesidad de planificar el control de las obras 
portuarias y la del empleo de modelos hidraulicos al preparar los 
proyectos. Se da el disefto detallado del rompeolas. 

Continua el estudio con una descripci6n de las ultimas pro- 
puestas para el desarrollo del puerto y senala el retraso que han 
sufrido las obras debido a circunstancias de tipo econbmico y a la 
falta de personal capacitado y experimentado en la industria 
pesquera. Termina llamando la a ten c ion con respecto a las 
necesidades de mejorar la capacitaci6n y organizacibn para 
aprovechar las modernisimas instalaciones materiales que actual- 
men te existen en el puerto. 



THE coast of West Africa has some most fascinating 
tropical sea fisheries, frequently carried on by 
methods which have not changed appreciably for 
hundreds of years. The Ghana coastline, a little over 
500km (310 miles) in length, lies mid-way along the 
east-west part of the great promontory constituting the 
western portion of Africa, and the new Port of Tema, 
with its associated fishing harbour, is within two kilo- 
metres of the Greenwich meridian, East (fig 2). 

Traditional fishing off West Africa can be divided into 
two main types: seine-net fishing from the beach, and 
drift-net, bottom-net and hook-and-line fishing from 
canoes. The canoes are traditional craft, paddled and 
sailed by quite a large crew and designed to be launched 
through the prevalent surf from open beaches. Many 
thousands of such canoes are in use and considerable 
skill in boat-building, navigation and fishing has been 
developed. Introduction of powered craft makes trawling 
possible, and this paper deals with the planning of the 
fishing harbour at Tema. 

Early development 

The recently-developed fisheries station at Takoradi, 
some 230 km (143 miles) west of Accra, and the covered 



market, was set up as a pilot scheme in 1960 with FAO 
advice and assistance. At about the same time two other 
similar stations were brought into operation, at Elmina 
160 km (144 miles) west and at Tema, 30 km (19 miles) 
east of Accra. Like Takoradi, the Elmina station was 
designed to handle fresh fish from canoes and from 10 m 
(33 ft) long open motor boats and to serve existing 
communities. From the outset, Tema, was conceived on 
a more ambitious scale, with a greater depth of water 
alongside the quays, for discharging from small trawlers 
as well as from canoes and motor boats. Furthermore, 
since the whole of the Tema complex, main port, fish 
harbour, new town, and industrial area, was a complete 
entity newly created on the coastline bordering the 
undulating Accra Plains, there had to be built a compre- 
hensive road and rail network to connect the harbours 
and town with the existing transportation system, and the 
full range of services such as electricity, telephone, 
fresh-water, sewerage and drainage needed in a modern 
urban area had to be provided. 

In the early 1950's the Ghana Government decided to 
proceed with that part of the comprehensive project, 
recommended by the Consulting Engineers, Sir William 
Halcrow and Partners, in their report on the "Develop- 
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Fig. 2. Location of the Port of Tema, Ghana 

men! of the Volta River Basin", calling for a new deep- 
water harbour at Tema. In addition to the selection of 
sites for the smelter and port needed by an aluminium 
industry based on hydro-electric power from the proposed 
dam to be built across the Volta, the Consultants also 
demonstrated the urgent need for new port facilities for 
the Accra capital city and metropolitan region and for 
the development of the whole eastern part of the country. 
At the port site, Tema, 17 miles east of Accra, there was 
a small traditional canoe-fishing community, and it was 
considered essential that port development, while 
obliterating the fishing beaches, should make proper 
provision for these fishermen. The new fishing harbour 
should however be designed to meet the growing Accra 
market and the expanding demands of the whole region 
and export trade by the development of modern shore 
facilities, processing plant and distribution networks 
supporting a fleet of modern vessels with well-trained 
crews. 

The preliminary proposals 

Tema fishing village has a population of about 3,000 
people who owned some 100 canoes yielding an annual 
catch of about 200 to 300 tons which was sold through 
the market women locally and in Accra. 

In 1950 the Fisheries Department of the Ministry of 
Agriculture was very small, but was staffed by some 
dedicated men. One of these had walked the whole 
length of the Ghana coastline noting numerous potential 
sites for fishing harbours, and had persuaded his Ministry 
to authorise construction of a boatyard in the disused 
harbour at Sekondi, 6 km (3.7 miles) east of Takoradi, 
where the Department could build 8 and 10 m (26.4 and 
33 ft) long motor fishing boats. Some experiments were 
tried in fitting outboard motors to traditional canoes 
in order to travel out more quickly to the fishing grounds 
and return home, and fisheries stations were set up at the 
main beaches and harbours, with Department personnel 
to supervise the boxing, weighing and recording the 
catch and assist in the marketing. 

FAO and the Fisheries Department carried out some 
joint experiments in 1957 with the introduction offish 
flour processed for human consumption (FPC) to 
provide a means of countering the chronic deficiency of 



protein in the diet of the people in the northern parts of 
Ghana. These were very successful, and the report to 
the Ghana Government by Dr Francis Aylward, FAO, 
Rome, was enthusiastic about the quality of the meal 
produced by the experimental plant in the Accra Fisheries 
Station and at its reception by people in the North. 

In the late 1950's, in conjunction with an American 
Company, surveys were undertaken along the coast to 
ascertain the fisheries resources in respect of species, 
seasons and techniques. It was found that tuna was 
plentiful in the middle waters, as well as herring, sole 
and snapper which have been traditional catches for the 
canoes. 

The original conception for the Tema fish harbour was 
for the construction of simple jetties and shore areas 
within the main harbour at the root of the lee breakwater 
to serve some 20 motor boats. The investment would 
have been about million ($600,000) and the annual 
catch about 1,000 tons (including the canoe catch). 

However, the Authority controlling the new port, the 
Railway and Harbours Department of the Ministry of 
Communications, vigorously resisted proposals for 
siting the fishing harbour within the main harbour on 
the score that fishing canoes and motor boats (and 
during the middle part of the year many hundreds of 
canoes used Tema while following the herring along the 
coast) would cause an intolerable interference with deep- 
sea vessels. This resistance was so effective that the 
Government agreed to the construction of a separate 
fishing harbour adjacent to the main harbour to be 
built at the same time, and it provided the necessary 
.allotment of funds. This decision was of immense benefit. 

INITIAL REQUIREMENTS 

The Sekondi boatyard was gaining experience in the 
building and operation of various types of 10 m (33 ft) 
motor boat, and proving their suitability for fishing the 
inshore and middle waters of the Ghana seaboard. The 
Fisheries Department therefore decided that a larger 
yard should be constructed at Tema, capable of building 
35 to 40m (115ft to 132ft) trawlers and using the 
proven local timbers and imported steel. Such boats 
were a revolutionary change for the Ghana fisheries. 
They called for deeper wharves and channels, facilities 
for bunkering, watering, taking on ice and stores for 
departure, in addition to rapid handling of the catches. 
Allowing for a reasonable measure of expansion, the 
fishing harbour breakwaters were designed to enclose a 
protected water area of about 14 hectares (35 acres) and 
to accommodate a beach for some 200 canoes, and jetties 
for 30 motor boats and six small trawlers. With 400 m 
(436 yd) of quay wall and some limited dredging the 
harbour was expected to enable the annual catch to be 
increased to about 2,000 tons per year. 

On land there was needed a market hall, plots for 
private fishing companies' developments, chandlers for 
nets and gear, a small cold store, oil bunkering tanks, 
and a Fisheries Department station. The old village of 
Tema would have to be demolished to make way for the 
new township and industrial area, and a new village 
built where the fishermen would have easy access to their 
new beaches. In the event it proved extremely difficult 
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Fig. 3. Development of the fishing harbour at Tema, 1954 



to persuade the local villagers to move into the fine 
new quarters which the Government had provided for 
them, and it was not until the Chief himself finally 
agreed to move (liberal compensation for each house 
had already been paid) that the bulldozers were able to 
move in and clear the old site. A picturesque if insanitary 
village was replaced by modern suburbia. 

For ease of discharge, handling and transport a 
generous width of quay apron of 25 m (82.5 ft) was 
provided leading to a link road to the main port and 
town and thence to Accra. Some dredging for a canoe 
basin and for the trawlers was required, the canoe basin 
being formed in the sand bar separating the sea from the 
lagoon immediately inland. The spring tidal range is 1 .6 m 
(5.2 ft), and the dredging was confined to deepening a 
shallow corner by the boat yard and one quay to about 
4m (13.2ft) below Mean Low Water Springs for the 
trawlers, and to 1 m (3.3 ft) in the canoe basin. 

The initial contract for the construction of the main 
port and fishing harbour was awarded in 1954, the whole 
work, so far as the latter was concerned, being completed 
five years later, the fish harbour having cost about 
1 million ($2.4 million). Figure 3 shows the two 
harbours, with the fishing harbour in the lee of the main 
harbour, according to the design of 1954. 



SURVEYS AND DEVELOPMENTS 

The FAO fishmeal experiments and the fishery surveys 
along the Ghana coast caused the Government to look 
more closely at the prospect of gathering major food 
supplies from the sea. Prior to 1950, the annual sea catch 
was believed to have been about 20,000 tons. After the 
establishment of Fisheries Department stations along 
the coast and the weighing and recording of the annual 
catches, it was shown to have been about half as much 
again, of which almost all had been caught from the 
beach or by the 8,000 canoes of the fishing villages. 

As the rich resources of the middle waters off West 
Africa became known, foreign fishing organizations 
began to seek bases from which to operate their catching 
fleets to export processed fish, Tema was already being 
developed, and by 1967 Russian and American companies 
and State Enterprises were putting forward proposals 
to enable them to make use of it in this way. In addition 
numerous orders for trawlers were being placed in 
foreign shipyards. 

The Fisheries Department itself was seeking further 
to expand the harbour and the facilities, both seaward 
and landward. With the surge of Ghanaian new thinking 
and enthusiasm engendered by Independence, the 
Ministry of Agriculture decided to cater for the expanding 
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fleet by putting in hand the extension of the harbour by 
a further IS hectares (37 acres). This extension was to be 
seaward of the existing harbour, taking advantage of 
deeper water which would enable larger trawlers to enter 
and discharge along new quays. At the same time the 
North-South quay in the inner harbour was to be 
completed by building the remaining length of 950 m, 
with a finger quay and a motor boat jetty towards the 
inshore part to cater for the already-increasing number 
of motor boats and the tonnage of fish being landed. 
Figure 4 indicates the arrangements as built by 1965, 
showing the two harbours with their separate entrances. 

The Consultants had earlier prepared, for the Fisheries 
Department a set of rules and advice for the guidance of 
those wishing to develop plots within the fishing harbour. 
By this means uncontrolled building and the erection of 
temporary shacks would, in principle, be avoided and the 
land area used in accordance with the harbour develop- 
ment plan to maintain efficient utilization at each stage. 
Developers were required to submit their proposals to 
the Department for approval before the lease was 
confirmed. These safeguards were unfortunately often 
evaded so that, at one stage, several unauthorised and 
unsuitable buildings had to be demolished. 

The development of plots grew, both for fishing 
company offices and for cold stores, chandlers, canteens, 



and gear stores. The Ministry of Industries, through the 
Industrial Development Corporation, took over from 
the Fisheries Department, the operation of the boatyards 
at Tema and Sekondi, and a nationalized State Fishing 
Corporation was set up to take delivery of the trawlers 
and some of the motor boats, and to catch and distribute 
chilled and frozen fish. A project for a Russian cannery 
and fishmeal plant, associated with Russian trawlers, a 
floating workshop and carrier vessels, was proposed and 
some work was begun on site, and a large combined 
grain and fish processing plant in the main port was 
financed and constructed by a German firm, to make a 
wide variety of end products including canned sardines 
and fishmeal for fertiliser. One American Company 
exploiting the large tuna shoals arranged to use the 
Swiss-operated cold store for holding its catches to 
await subsequent trans-shipment. 

By 1962 the aim was to catch 10,000 tons of fish per 
year, with a resident fleet of 12 trawlers, of size between 
35 and 50 m (115.5 and 165 ft), 90 motor boats of 9 to 
12 m (29.7 to 39.6 ft), and 200 canoes, many fitted with 
outboard motors. The further cost of the breakwaters, 
quays and services works was about 2 million 
($4.8 million). 

Investigation and analysis by means of hydraulic 
models had been undertaken by the Hydraulics Research 
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Fig. 4. Development of the fishing harbour at Tema, 1965 
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Station, Wallingford, for the original design of the Port 
of Tema. When seaward expansion of the fishing harbour 
was proposed, the Consultant arranged for further model 
tests at the Hydraulics Research Station, particularly 
to ensure that the expansion (fig 4) caused as little wave 
disturbance as possible to the main harbour entrance 
and to check that the configuration of the extension, the 
Outer Fishing Harbour, would provide satisfactory entry 
conditions and sufficiently calm water in the outer basin. 

The detailed design of the armoured rock mound 
breakwaters was examined and finalized from such 
models, both for general stability and to avoid over- 
topping in face of the range of wave heights, periods and 
directions of approach that were considered possible 
from the instrument and visual records instituted at the 
beginning of Tema's construction in 1952. 

Constructional design of the fishing harbour quay 
walls was developed from the more massive work 
entailed by the deep-water berths in the main harbour. 
Since the sea-bed was largely a dense massy rock, over- 
lain by only a few centimetres of silt or sand, the 
Consultants evolved a wall design which made use of 
very large concrete blocks, precast on shore. The rock 
sea-bed was broken up and dredged, and in the trench 
so formed a level foundation of concrete was placed 
by divers working by touch in the murky water, with 
steel shuttering and plumb lines from a crane. Onto this 



bed were placed 12-ton blocks, built into a single thick- 
ness wall a little over 2 m (6.6 ft) thick, with a 3.7 m 
(12.2 ft) wide in-situ concrete capping. In deeper water 
further seaward the wall thickness was increased to 3 m 
(10 ft) for stability. This design, with the services pipes 
and cables embedded beneath the quay surface, proved 
to be very economical in cost and quick to build. 

An earlier, silted-up, entrance to the lagoon behind 
the fishing harbour was unexpectedly found crossing the 
line of the quays in two places. In the shallower water 
the blockwork wall was used successfully, founded on 
a wide bed of tipped rock: in the deeper water a concrete- 
piled form of construction had to be employed, carrying 
a dock apron of reinforced concrete. 



THE SEVEN-YEAR DEVELOPMENT PLAN 

Tema fish harbour was thus growing rapidly but an 
even greater expansion resulted from a Government 
proposal to bring into Tema 180,000 tons of fish per 
year and turn it into one of the world's principal fishing 
harbours. Such a proposal was one of many similar 
schemes in the Seven-Year Development Plan for 
realization by 1970. 

With publication of the Plan in 1963, fisheries in 
Ghana were to provide 250,000 tons of the badly-needed 
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Fig. 5. Proposed layout for the fishing harbour at Tema for 1975. 
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Fig. 6. The loading bays at the wholesale market at Tema. In the background can be seen the final stages of the building of the outer harbour, 

and beyond that the deceptively calm sea. 




Fig. 7. Aerial view of the inner harbour with fishing company offices and fuel oil tanks on the lee breakwater of the main harbour in the background. 
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protein in the people's diet: uniformly distributed, this 
catch from the sea, lagoons and rivers would ensure the 
equivalent of 80 gm (2.8 oz) of fresh fish per person per 
day. Orders were placed overseas for over forty of the 
most modern trawlers and carrier vessels, of between 
80 and 55 m length (264 ft and 181.5 ft), and for thirty 
trawlers of between 40 and 20 m (132 and 66 ft) length. 
The State Fishing Corporation was to run all but 
eighteen of these vessels, and it was intended that 
distribution of the quick-frozen catch would be by 
refrigerated lorries and rail vans. 

It was a bold scheme, which should have benefited 
the country. However, it left many crucial details to be 
worked out between the Fisheries Department and the 
Fishing Corporation, and neglected to emphasize the 
need for trained men in administration, in the many 
executive posts, in seamanship for the complex require- 
ments of handling 1,500 and 2,000 gross registered ton 
trawlers, in the skilled trades required in the running of a 
large, modern fishing harbour and in marketing, transport 
and distribution. 

At the same time the political situation was worsening. 
In increasing numbers of instances the Development 
Secretariat, working under the President, was counter- 
manding instructions given by executive departments of 
the established Ministries: the Fisheries Department, 
with responsibility under the Plan for implementing the 
target of one-quarter million tons of fish per annum, 
was ordered to hand over a third of the potential quay 
length in the new outer fishing harbour for naval use. 

At the Chief Fisheries Officer's request the Consultants 
prepared, in the early part of 1965, a report demon- 
strating that the harbour would have to be substantially 
further enlarged to deal with the increased fleet and catch. 
Improvements of living standards and a corresponding 
increase in population, provision for fishery protection 
or naval vessels and facilities for training fishermen in 
new methods, navigation, engine care and radio and 
radar technologies, all called for a larger harbour. Rapid 
distribution of the frozen catches by refrigerated or 
insulated railway wagons, loaded directly on the dis- 
charge quays and linked to the rail line built to Tema 
for the original contract, was planned as being the best 
and most economical way of handling fish in this context. 
A series of cold stores at the main railway stations would 
be served by refrigerated lorries to take the fish to the 
more remote centres. Fishmeal processing plants in the 
industrial area of the harbour would process the less 
valuable species and the seasonal surplus of fish and, 
depending on specification, would produce flour for 
human consumption or fishmeal fertilizer. 

Figure 5 shows the proposed arrangement of the 
fishing harbour, with the east basin of 31 hectares (76.6 
acres) in area, ample sites for cold stores and the rail- 
tracks on the fish quays, the separation of the main 
discharge and departure quays, and the provision of a 
quay for naval use clear of the trawler movements in the 
fishing harbour. The cost of these extensive works was 
estimated to be about 7 million ($16.8 million). 

Early in 1966 the President was deposed, and it became 
apparent that there was no question of pursuing the aims 
of the Seven-Year Plan. The new National Liberation 
Council succeeded in cancelling orders for trawlers 



which had not been delivered, and rescheduling the term 
payments over a longer period of time for vessels and 
equipment received from overseas. A two-year stabiliza- 
tion programme was introduced to halt the increase in 
unemployment, emphasizing consolidation of what was 
already built or under construction in the fields of 
industry, agriculture and fisheries. 



THE RECOVERY 

Early in 1968 the Economic Affairs Commissioner said 
that the time was approaching to move from stabilization 
to modest development. The United Nations, through 
its Development Programme, is assisting in a five-year 
fishery survey along the West African coast which will 
investigate the catch yield from various methods of 
fishing in these waters and the improvement of freshwater 
fish resources in the lake behind the Volta Dam. A 
Norwegian firm has signed an agreement to operate, and 
train Ghanaians to operate, many of the large trawlers 
which have lain idle in the fishing harbour since being 
delivered; the Government in its turn is improving the 
shore facilities to handle and distribute the catch. There 
has been a gratifying resurgence of interest, stimulated 
by the more liberal approach of the Government, by 
private firms wishing to construct and operate cold 
stores, ice plants and supply fuel oil to the trawlers. 
Uncompleted processing factories are also being given a 
new appraisal to consider the best course for completion. 
The "modest development" must of necessity be 
geared to what the country can afford. It is still too early 
to assess the rate at which expansion can take place in 
the next few years, particularly in the light of the relative 
reduction in international development aid. However, the 
physical assets breakwaters, quays, roads, cold stores, 
wholesale market, the fishing fleet and the service 
installations are available to form the basis for a revived 
effort to exploit the resources as new sources of funds 
become available. 



CONCLUSIONS 

The Tema fishing harbour, after a most rapid and 
successful early period of development, is now in a 
transitional stage reflecting the country's efforts to 
stabilize its economy. The Fisheries Department, which 
is itself only some twenty years old has a most difficult 
task of consolidation and recovery. The fisheries targets 
of the old Seven-Year Development Plan were un- 
realistic and relied far too much on a proliferation of 
facilities, equipment, vessels etc., with insufficient regard 
for the needs for organizational structures, training, 
experience and management. Skilled executives, opera- 
tives and craftsmen are scarce in almost all the developing 
countries, and particularly so in a craft which is relatively 
new to these countries on a modern basis. Fishing has 
had a low social and economic status and this needs to 
be corrected. This is a subject to which Governments 
and the United Nations must give much more attention, 
in seeking to help developing countries to help themselves. 
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It is important to develop steadily on a broad front and 
not to allow one aspect to move too far ahead of the 
general progress. Otherwise some investments will lie 
unused or unfinished as is now the case at Tema fish 
harbour. 

After the last two years of stringency and with Ghana's 
creditors viewing favourably her efforts to reach 
financial balance, there is every hope that the fishing 
harbour will become a working project on the lines 
which the Fisheries Department and the Consultants 
had planned. By some expatriate operation of trawlers, 



by the training of Ghanaians to take over their running, 
and by methodically building on each previous year's 
experience, there should become established at Tema a 
large-scale viable fishing industry of vital importance to 
the country. 
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Some Aspects of Operations Research in 
the Planning of Fishing Harbours 

by J. B. Madziar 



Le role de la recherche operationnelle dans ('organisation des ports 
depftche 

Les pcches hauturidres polonaises ont connu ces dernieres annees 
un vif essor, dont on s'attend & ce qu'il se poursuive pendant les 
15 annees venir. Cette expansion a n6cessit6 un ddveloppement 
considerable des installations des ports de peche, et la com- 
munication etudie 1'emploi des methodes de la recherche operation- 
nelle dans I 'organisation de ces ports. 

Apres avoir passe en revue les categories de navires et les fonctions 
des ports de peche, 1'auteur etudie la question de la capacity de 
production de ces ports, s'attachant notamment 1'application 
de la th&orie des files d'attente pour 6valuer les divers aspects du 
rapport entre arrivees des navires et installations d'accostage. 
L'important est que 1'entree au port des navires dc peche est un 
processus aieatoire exigeant pour la construction du module 
1'emploi de la thdorie des probabilites. L'auteur expose les m6thodcs 
permettant de calculer la configuration des arrivees des navires de 
peche et de 1' utilisation des postes d'accostage. 

L'existence de places a quai excedentaires est un gaspillage, et 
1'auteur explique comment determiner la probabilite que des 
navires aient a attendre un poste de dchargcment. II critique les 
insuffisances des methodes classiques employees pour estimer le 
nombre de postes d'accostage requis. 

L'auteur examine ensuite les criteres economiques de 1'exploita- 
tion du port et de la flotte. Deux imperatifs s'opposent: rdduire le 
temps de "chdmage" des navires et utiliser au maximum les postes 
& quai. Le critere optimal etant selon lui la minimisation des coQts 
communs port-flotte, il expose une mdthode permettant de r6soudre 
le probleme. Dans la derniere partie du document, 1'auteur etudie 
les aspects de 1'exploitation des navires de p6che relevant du trans- 
port, et conclut que Ton s'oriente actuellement vers des navires 
plus grands et plus specialises, et notamment vers 1'adoption du 
dechargement par "conteneurs". Apres avoir compare diverses 
methodes, il conclut que le meilleur moyen d 'assurer & 1'avenir aux 
navires de pdche les services necessaires sera de mcttre en oeuvre 
un systeme d'accostage specialise et de plus grande capacite, 
assorti de 1'adoption de procedes de manutention plus cfficaces. 
Ce sont les methodes de la recherche operationnelle qui permettront 
le mieux d 'organiser la mise en place de ces perfectionnements. 



Aspectos de la investigaci6n fundonal en relation con el diseno de 
puertoe pesqueros 

En estos aftos las pcsquerias polacas de alta mar se nan ampliado 
grandemente y se tienen intenciones de que este desarrollo continue 
en los 15 pr6ximos aftos. Este crecimicnto ha requerido consider- 
ables obras de mejora de las instalacioncs y servicios portuarios 
pesqueros, y en este trabajo se examina el cmpleo de metodos de 
investigaci6n funcional en la planificaci6n de puertos pesqueros. 

Despues de tratar en primer lugar de las clases de barcos y las 
funciones de los puertos pesqueros, se examina la cuesti6n de la 
capacidad de movimicnto del puerto, describicndo el autor deta- 
il ada men te el empleo de la teoria de la fila de espera para estimar 
los distintos aspectos de las relaciones entre la llegada de las 
embarcaciones y los medios para el atraque. Caracteristica tm- 
portante de la situacidn es que la llegada de los barcos pesqueros 
constituye un proceso aleatorio que exige el empleo del calculo de 
probabilidades al construir el modelo. Se describen metodos para 
calcular el regimen de llegada de los barcos pesqueros y el del 
empleo de las instalaciones de atraque. 

El cxccso de instalaciones de atraque constituye un despilfarro; 
el autor describe los metodos para calcular la probabilidad de que 
las embarcaciones tengan que esperar para descargar en los 
atracaderos. Critica las deficiencias de los metodos usuales para 
calcular el numero de atracaderos necesarios. 

En el trabajo se examinan a continuacibn los criterios econ6micos 
seguidos con respecto al funcionamiento del puerto y de la flota. 
Hay dos factores opuestos, a saber: la necesidad de reducir el 
tiempo muerto de las embarcaciones y la necesidad de obtener la 
utilizaci6n maxima de los atracaderos. El autor sugiere que el 
criterio 6ptimo es el de reducir al minimo los costos conjuntos del 
puerto y de la flota, y describe un metodo para lograr esta soluci6n. 
En la ultima seccidn el autor examina los aspectos del transporte en 
lasoperacionesdelos barcos pesqueros y concluye que las tendencias 
actuates se orientan hacia la utilization de barcos mayores y mas 
especializados y, sobre todo, adoption en las flotas pesqueras de 
grandes recipientes ("containers") para efectuar la descarga. Se 
comparan distintos procedimientos de operaci6n, y el autor llega 
a la conclusi6n de que el mejor metodo para atender a las em- 
barcaciones pesqueras consistirA en disponer de un sistema 
especial izado de atraque de mayor capacidad, con la introducci6n 
de planes de manipulation mas cficientes. Como mejor puedcn 
planearse estas instalaciones y servicios es mediante la aplicaci6n 
de metodos de investigacibn funcional. 



THE sea fishing industry is still developing in 
Poland. The catches in 1967 were over 300,000 tons 
and target figures for 1980 to 1985 are about one 
million tons. This is connected with the ever growing 
exploitation of ocean fishing grounds and the operation 
of ever bigger industrial fishing vessels. 

Ships 

The characteristics of the industrial fishing vessels 
built and in service in Poland with price indices are in 
Table 1. It is evident that each type of fishing vessel 
presents a s|>ecial operating problem and its adequate 



solution gives the proper economic results. The stay of 
the ship in port, during which it is serviced, is a very 

important link in the service cycle of the fishing vessel. 

* 

Ports 

To provide good and regular service to the fishing 
vessels in Polish fishing harbours special berths were 
designed, capable of servicing large industrial fishing 
vessels. The schemes of these berths are given in Figs. 1 to 3. 

Each scheme presents a separate technical solution of 
the problem and, as is to be expected, the achieved 
results in servicing the ships differ. The problem of 
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TABLE 1. POLISH INDUSTRIAL FISHING VESSELS CHARACTERISTICS 

B-20 B-23 B-18 B-15 B-22 



1. 


Length 


m 


61.55 69.23 


87.25 83.00 


2. 


Breadth 


m 


9.80 11.00 


14.14 13.80 


3. 


Draught 


m 


4.41 5.05 


5.36 5.50 


4. 


Range 


days 


45 50 


75 70 


5. 


Speed 


knots 


12.8 14.0 


13.8 12.5 


6. 


Crew 


men 


31-33 37-42 


74-82 93-103 


7. 


Hold's capacity 


m a 


500 610 


1,680 1,750 


8. 


Type 





stern trawler 


stern trawler 








tr. ruf. 


tr. ruf. 



9. Price index 



100 



175 



345 



300 



385 



B-67 



88 


164 


14.50 


21.3 


5.25 


7.8 


90 


80 


13 


15.5 


90-103 


248 


1,920 


10,100 


tr. ruf. 


mother 




ship 



970 



defining the turnover capacity of the berths while 
designing those installations arose, and as quite new 
types of ships were to be serviced there, this problem 
was rather difficult to solve. 

Turnover capacity of the fishing port 

Several types of industrial fishing vessels are in service 
in the Polish fishing industry now, and comparison of the 
achieved results with the planning data, and the 
formulation of proper recommendations for the future, 
was a serious problem. The operations research method 
was considered most suitable for this purpose in a scheme 
adapted for commercial ports in a very comprehensive 
form by G. Schultze. This paper gives examples of 
adjustment of this method for fishing ports servicing 



large fishing vessels. The operation of these ports differs 
from the commercial ports pattern. 

Port definition 

The classic definition of a port, which includes a fishing 
harbour, states that the port is the area sheltered from 
the sea, in which ships can be protected, and in which 
they can be serviced, especially loaded and discharged. 
From this definition the following main problems arises: 

(a) The problem of creating the conditions in which 
the ship can be protected against the activity of 
the sea. 

(b) The problem of creating the conditions for 
efficient loading and discharging, i.e. to make 
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Fig 1. Berths on Bulgarskie Quay In Szczecin, now under construction 
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Fig 2. A proposal for discharging and loading quay in No. 2 basin in Fishing Base in SwinoujScie. 



the port an efficient link in the transport chain. 
Solution of this problem makes evident not only 
the problem of the servicing of the ship, but the 
problem of the other means of inland transport 
acting in the port. The port should assure proper 
handling for all means of transport using the 
port. 

From the economic point of view the fishing port is 
the complex of installations on land, organized to service 
the fishing fleet and its cargo, and is the main link in the 
production chain of all components of the fishing 
industry, which should efficiently perform their tasks, 
with the aim of achieving the planned targets with the 
minimum of cost. 

This definition formulates the problem of port 
planning in such a way that the planned results should 
be optimum, that is, the results of all components 
should minimize total costs. 

In this paper the problem of the existing servicing 
relations between the port and the fishing vessel is dealt 
with. The service of the industrial fishing vessel in the 
port is a non-continuous process, in general cyclic, in 
which the exact time of the ship's arrival in the port, as 
well as the exact time of the end of the service cannot 
be predicted. Using the principles of the probability 
calculus, we can predict the probability frequency of 
these occurrences. 

Such processes are described by queuing theory and 
the received results of calculations according to this 



theory conform with reality in such a way that they can 
be used in the practice of port planning. The problem of 
fishing port planning is the problem of decision-making in 
conditions of uncertainty. 



SOME THEORETICAL PROBLEMS IN BUILDING 

THE MATHEMATICAL MODEL OF THE 

FISHING VESSEL SERVICE IN THE PORT 

In the following chapters the symbols used are as follows: 
X(t) random function defining the number of 

arrivals in the period of time (0, t) 
F(x) cumulative distribution function 

t period of time or unit of time 

k number of arrivals (number of observations) 

p k (t) probability of k arrivals (observations) in the 

period t 
P (t) probability that the arrivals (observations) 

are null in the period t 
)L = Nt/Z average rate of arrivals 
W number of arrivals in the observed period of 

time 
Z number of units of time in the observed period 

of time 

V service time 

V average service time 

/?,(/) probability that the service time is t 

H = i/p average rate of service 
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Fig 3. An adaption proposal for Angielskie Quay in Gdynia. 



t p average waiting time of the ship the time in 

the queue 

s the number of berths in the port 

n the average number of waiting ships 

t the idling coefficient of the berth 

Assumptions and definitions 

The complex of fishing vessel and port can be considered 
as one of the schemes of queuing theory, the berth 
corresponding with the operating unit. 

The process of arrival of the ships is a stochastic 
process, the moment of each arrival and the number of 
the arrivals in a definite period of time are random 
variables, that is, their value is defined by random 
circumstances. 

The stream of arrivals is described by function X(t) 
defining the number of arrivals needing service in the 
period of time (0, t). This function is a random function 
for each t. 

Analysing the actual descriptions of arrivals we find 
that the results in each experiment are, as a rule, not the 
same. Those descriptions are not the random functions 
they are the realizations of the function X(t) in each 
experiment. 

The full characteristic of the random variable gives 
its cumulative probability distribution. It is the function 
F(x) describing the probability that X < x> where x is 
any number; that is, F(x) P/X < :c, where P/X < x 
is the probability that X < x. 



We can assume in practice that the stream of arrivals 
of the ships to the port is the simplest stream, that is, 
it is stationary, simple and with no consequences. 

The stream is stationary when the probability of a 
definite number of arrivals in a definite period of time 
does not depend on the moment of time in which we 
start counting, but on the length of the period only. It 
means, that the probability in the period (0, t) occurs 
exactly k arrivals, is equal to the probability of the same 
number of arrivals in the period (a, a+0 where a can 
be of any value. 

The stream is simple when at any definite moment 
only one arrival can happen. 

The stream is with no consequences, when one arrival 
does not change the pattern of the following arrivals. 

In a definite period of time t the sum of probabilities 
of all possible arrivals and the lack of arrivals is equal 
to unity, that is 



i. 



If we define the probability of no arrivals as p (t) then 



Function p g (t) is the probability that during the period / 
in the servicing system (the port) at least one arrival 
happens. 
For any stationary stream of arrivals there exists the 
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limit 



lim 



The quantity A is called the average rate of arrivals. 
This parameter is equal to the average number of 
arrivals in the unit of time. 

For the simplest stream the probability of k arrivals 
in the period t conforms with the Poisson distribution. 



Jrlcv 1 '/ If} ' ' " " * 

The simplest stream is fully described by the system of 
these functions. If t is an equal unit of time then the 
system depends on the average rate of arrivals. Quantity 
p k (t) is the probability of exactly k arrivals in the 
period (0, t). 

Arrivals of the ships in the port and their distribution in 
time 

The adoption of the Poisson formula solves the problem 
of forecasting the number of ship arrivals in the port 
during a definite period of time, for example during one 
day. Applying the rules of the probability calculus, the 
probability of k arrivals of the ships during the period t 
when we know the total of the arrivals N during Z 
number of / periods is defined by the Bernoulli formula 



When the number Z of / periods is large, and a large 
number of N is observed, this formula changes to the 
Poisson formula 






kl 

Substituting Nt/Z = A we obtain the previous formula. 
It is more convenient in port planning calculations to 
adopt as a unit of time the average berth service time. 
Then the number of arrivals during this period allow us 
to evaluate the likelihood of congestion. If the probability 
of k arrivals in unit t is multiplied by the number of 
observed units, the frequency of k arrivals is obtained. 



To prove the confirmity of the results obtained in the 
theoretical way with the reality, the calculations for the 
fishing port of Gdynia, where the industrial fishing 
trawlers B-15 type are serviced, were performed. The 
results of the comparison were satisfactory. 



The berth service time 

The berth service time in the port is defined as the period 
of time between the arrival of the ship in the port and 
her departure. This time varies around average service 
time. The table of such service times for a certain year is 
given in Table 2. 

Service time is a random variable and can be described 
by a cumulative probability distribution. If we describe 
service time as v then 

F(t) P(V <t). t > 

F(t) is the probability that service time is less than a 
certain, defined /. 
Applying Pearson's test we receive 

* 2 = 0.05; 1 = 3.8; x 2 = 0.158. 

In practical calculations, the negative exponential 
distribution is assumed. The real service times of the 
ships differ from this theoretical distribution. The 
cumulative probability distribution of service times is 
described by the formula 

F/il = i - -"' 

where /* = 1/V is the rate of servicing. If the service 
times distribution does not follow the simple negative 
exponential curve sufficiently well, one of the so-called 
K curves should be adopted. These theoretical curves 
are plotted on assumption, that the service time is split 
in several phases, following one another, and that the 
ship does not leave the berth until all phases are com- 
pleted. A" is the number of phases, each of which has a 
negative exponential distribution. With increasing K the 
servicing times become more uniform till K = oo when 
all service times are the same. In general, the probability 
p s (t) of given service time t < x is described by the 
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TABLE 2. ARRIVALS DISTRIBUTION OF B-15 TRAWLERS IN GDYNIA HARBOUR IN 1967 



k k! 


* 


k! 


A* >l fc 
k! k! ' 


Real 
distrib. 


minpi 


w-* 


(mi-npi)* 
npi 


1 
1 1 
2 2 


1 
0.202 
0.0408 


1 
0.202 
0.0204 


0.817 
0.165 
0.0168 


298 
61 
6 


298 
60 

7 




-1 

+ 1 




1 
1 


0.000 
0.016 
0.142 


Total 






0.9988 


365 


365 







0.158 
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formula 



nl 



when K 1 
when K = 2 

The curves are shown on fig 4. 



TABLE 3. SERVICE TIMES OF B-15 TRAWLERS IN GDYNIA HARBOUR 


IN 1967 


No. 


Service 
time 


No. 


Service 
time 


No. 


Service 
time 


No. 


Service 
time 


1 


350 


20 


318 


39 


102 


58 


288 


2 


147 


21 


156 


40 


312 


59 


162 


3 


875 


22 


438 


41 


258 


60 


120 


4 


174 


23 


144 


42 


162 


61 


246 


5 


174 


24 


132 


43 


398 


62 


402 


6 


184 


25 


216 


44 


390 


63 


204 


7 


258 


26 


132 


45 


234 


64 


458 


8 


96 


27 


492 


46 


348 


65 


144 


9 


456 


28 


468 


47 


396 


66 


432 


10 


210 


29 


360 


48 


1,032 


67 


372 


11 


708 


30 


138 


49 


426 


68 


168 


12 


852 


31 


702 


50 


216 


69 


508 


13 


306 


32 


708 


51 


312 


70 


384 


14 


228 


33 


432 


52 


456 


71 


192 


15 


408 


34 


258 


53 


432 


72 


528 


16 


444 


35 


348 


54 


162 


73 


288 


17 


228 


36 


326 


55 


348 


74 


318 


18 


54 


37 


372 


56 


366 






19 


294 


38 


288 


57 


342 







In reality during servicing the fishing vessel in the port 
there are several phases to be distinguished. The analysis 
of the servicing time of some B-15 type vessels in Gdynia 
fishing harbour is given in Table 4. 

All these activities are not executed in sequence, but 
partly simultaneously. In the sample, the corresponding 
coefficient is 1.67, that means, that effective service time 



TABLE 4. ANALYSIS OF THE AVERAGE SERVICE TIME OF THE B-15 

SHIPS IN GDYNIA FISHING HARBOUR IN 1965 SAMPLE OF ARRIVALS 






Hours 


% 


1. 


Customs, migration, health 


2 


0.5 


2. 


Unloading 


52 


12.9 




2.1 Fish 


42 


10.4 




2.2 Fishmeal 


10 


2.5 


3. 


Loading 


51 


12.6 




3.1 Packaging 


11 


2.7 




3.2 Technical outfit and gear 


14 


3.5 




3.3 Food 


20 


5.0 


4. 


Water 


37 


9.2 


5. 


Fuel 


14 


3.5 


6. 


Cleaning of the holds 


10 


2.5 


7. 


Repairs 


130 


32.2 


8. 


Towing and shifting 


2 


0.5 


9. 


Departure and others 


8 


2,0 




Total 


403 


100.0 



was on average 188h. This complicated service system 
explains the conformity of the service time distribution 
with the theoretical multiphase service time distribution 
with k - 2. 

Waiting line and waiting time 

As arrivals and service time are random occurrences 
waiting lines of ships form in the ports in spite of the 



efforts of port managements and shipowners. The length 
of the waiting line and the waiting time of the ships 
depends on the average rate of arrivals and the average 
rate of servicing. If by n is defined the average number of 
ships present in the port (being serviced and waiting for 
the service) and n, is the average number of the ships 
waiting for the service, then if the port is equipped with 
s berths the following relation can be written 

h 8 * w-s-f S 

where s is the average number of idling berths. Analysing 
the possible states of the system (the port) and analysing 
the number of ships in the port, assuming that the system 
is stable, all possibilities can be described in the following 
set of equations : 



A/? n . 1 



whose solution is: 



Pn 



f 

n! 

0)' 



n < s 



n ^ s 



Where p Q = the probability, that in the system (port) 
there are no ships. Then/? , n a and t p are described by the 
formulas : 

1 



s 



v*/ j// 

w ' = ~7 TTa; 'i> 

!( 1 - -) 

\ w 



Verification of the hypothesis 

The results of the trial must be compared with the 
theoretical forecast, and if they conform, the hypothesis 
is valid. The proper statistical procedure for this com- 
parison is the Pearson % 2 (Chi-Squared) test. This test 
indicates the extent to which the differences between the 
theoretical and empirical results can be regarded as 
random, non-significant variation, and can establish 
that, with a given degree of probability, the results are 
the same. The empirical data given in this paper was 
tested in this way for goodness of fit and found to be 
significant. 



METHODS OF DEFINING THE NEEDED 
NUMBER OF BERTHS IN THE FISHING PORT 

By conventional methods the number of needed berths 
and in this way the length of the quay, or the expected 
traffic result when the number of berths is given, are 
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obtained assuming a deterministic pattern of fishing 
cycle, and in this, a determined service time in the port. 
Sometimes, without respect to the real service time, a 
normative time of the stay of the fishing vessel in the 
port is assumed with different motivations, as for instance 
the recreation of the crew. 

As the full utilization of the berth was to be assumed, 
the definition of the annual average number of ships in 
the port in one day was introduced and the following 
formula was applied : 

- N,.t,.t 
"- y-jr 

where N a = number of arrivals during one year of one 

fishing vessel, 
t p = assumed average number of days of the stay 

of the fishing vessel in the port, 
i = number of vessels registered in the port, 
T = total ship time per annum, 
T r = time of repairs of the ship. 

As, in reality, the service cycle of the ship and the port 
has a random pattern, the full utilization of the berth 
could not be assumed. Therefore the coefficient of 
irregularity was introduced, and in this way the maximum 
number of ships to be serviced in the port was defined. 
In the same way the turnover capacity of the berth was 
defined and the applied formula is: 

720.Z).a.X w ./c w 

^ - - 

^ m i -Lf +t -I-/ 

z ' l r ' *w~ *n 

where 720 = number of working hours in a month 
q m = monthly turnover capacity of the berth 
D = average hold capacity 

a = coefficient of utilization of the hold capacity 
k m = meteorological conditions coefficient 
fc w = coefficient of utilization of the berth by the 
ships 

t z = time of loading and discharging of the ship 

t r = time of repairs of the ship 

t w = other servicing times of the ship 

t n = unclassified time of the ship 

By multiplication the total turnover capacity of all berths 
in the port is fixed. 

The capacity of the other elements of the port layout 
in the conventional method of planning are defined by 
formulas of the same character including coolhouses, 
stores and even workshops. 

Deficiency of the conventional method 

As mentioned, these methods disregard the real random 
pattern of the arrivals of the ships to the port and the 
time of service in the port. The essential deficiency of 
this method is based on the fact that the scheme of 
computing does not include the influence of the port 
capacity on the economics of the ships, that is the 
waiting time of the ships is not analysed. The significance 
of this influence can easily be understood, as the invest- 
ment ratio for the ship of B-15 size and corresponding 
berth in Polish conditions can be fixed as 7:1. 



Method of joint minimum of costs of the fishing fleet and 
the port 

In commercial harbours the controversy between the 
ship and the port is easily to be found the shipowner 
asks the quickest possible service for his ship, disregarding 
the number of ships present in the port. On the contrary, 
the port interest lays in full utilization of the berth's 
capacity, which is conducive to the idling of the waiting 
ships. The need for compromise is self-evident, if only 
such a compromise can be formulated. 

In fishing harbour conditions, especially where the 
fishing enterprise includes the fleet and the port, this 
controversy is not so acute. 

It is even to be understood more easily, as a criterion 
of joint minimum of costs for the fishing fleet and the 
port. This criterion, using queuing theory, is easy to 
formulate. The queuing theory qan be applied, as the 
results of the calculations showed that the process of 
arrivals of the ships in the fishing harbour has a random 
pattern, and the service time in the port can be described 
by the negative exponential function. Different servicing 
systems can be described by this theory. Considering the 
fishing harbour, the scheme with obligatory waiting can 
be applied the arrival coming to the system can leave 
it only when it is fully serviced. The waiting line forms, 
when all berths (servicing apparatuses) are occupied. 
The facilities can be combined in parallel or in sequence, 
i.e. the berths are universal or specialized loading, 
repairing, bunkering). In this paper, only the parallel 
scheme is discussed. The specific feature of the fishing 
harbours is that the number of ships present in the port 
cannot exceed the definite number if the port services 
only its own fleet, of the total number of ships registered 
in the port. Nevertheless, for the sake of comparison 
with the commercial ports the scheme with unlimited 
number of arrivals was considered. 

Defining the optimum number of berths in the port 

Service time in the port is assumed, to simplify the case, 
for K = 1, as it was said before, by formula: 

1 /A\' 
\\ 1 c 



X Tl - I ) 



The average waiting line (number of ships waiting for 
the service) is: 

" = A* V 
The average waiting (idling) time for the berth is: 



A" 

Afp is average number of ships arriving in the port 
during the average service time. 

So, knowing N, Z, v and assuming Poisson's distribu- 
tion of arrivals of the ships in the port and the negative 
exponential distribution of service times, many interesting 
conclusions on port operations can be reached. 

The objective function for decision making is: 
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where AT = the total costs of delays of ships and idle 

time of the port 
K p = idling costs of the port 
Kj = waiting costs of the fleet. 

The minimum of this function is the solution sought. 
The calculations are carried out in such a way that the 
minimum number of berths in computations is assumed 
to be rounded A//x and the calculations for following 
numbers are continued until the minimum is disclosed. 

The results of such computations are presented in fig 5. 

The above solution is the partial solution of the general 
transportation problem of the fishing industry. 

JOINT MINIMUM CO$fS DIAGRAM 




Fig. 5. 



TRANSPORTATION TASKS OF THE FISHING 
INDUSTRY 

To be fully aware of this problem, the transport scheme 
in deep sea fishing is to be considered. Big autonomous 
fishing vessels perform all the functions of fishing 
industry and transport, covering catching on the fishing 
grounds, transport to, and discharge in the port. It was 
soon found, while analysing the autonomous fishing 
vessels cycle, that better results would be obtained, if the 
ships, instead of being general purpose, were specialized, 
that is, special ships for catching, for processing and for 
storing, and transport would be introduced into the 
service. This led to the following schemes while planning 
ocean fishing: 

(a) Expeditionary catches the whole fleet with the 
mother ship returns to the port. 

(b) Expeditionary catches the mother ship is the 
permanent base, and fish is transported to the 
port by specialized transport ships. The latter 
seems to be better from the port's point of view. 

Each of these schemes, as different ship characteristics 
are involved, has different implications for the port's 
layout and management. The results are to be observed 
in two ways, in the dimensions of the basic port instal- 
lations, i.e. channels, breakwaters and wharves, and 
secondarily, in the storage capacity of the port. 

The most efficient system 

This problem of storage, observed always where a non- 
continuous transport process is applied, and where 
elements of the transport chain with different characteris- 



tics are interconnected, is to be observed in the indepen- 
dent fishing vessels working cycle scheme too, and forms 
a part of the criterion function equation. 

For the most developed scheme, i.e. most specialized, 
and therefore where the best results are to be expected, 
the working scheme is as follows: 

(a) Catcher fishes with maximum utilization of the 
fishing gear and installations, quick transport to 
the mother ship for discharge and quick return 
to the fishing ground the cycle is then repeated. 
Of course, the cycle is influenced by random 
phenomena and this factor must be introduced 
into the computations. 

(b) Mother ship quick dispatch of catchers, pro- 
cessing of fish with full utilization of processing 
installations and quick dispatch of refrigerated 
transport ships. The non-continuous pattern of 
arrivals of catchers and transport ships, and the 
demand of continuous throughput of processing 
installations, calls for retention stores. Their 
capacity can be calculated on an operations 
research basis. 

(c) Refrigerated transport ship her cycle charac- 
teristics are similar to the cargo ship and the 
economic criteria are the same. It implies quick 
dispatch at the mother ship and in the port and 
quick transport between them. If we assume a 
proportional and continuous performance of the 
inland transport system, storage capacity in the 
port is necessary. This retention capacity is 
defined by the size of the ships, number of their 
arrivals and random occurrences. 

Economies of scale 

The economic calculus shows clearly, that the trans- 
portation cost of one ton of cargo decreases with 
increasing size of the ship, and in the same way the cost 
of the ship is decreasing. To utilize this effect, the ship 
must be serviced in the port properly and the speed of 
dispatch must increase with the size of the ship. This 
demand influences the port costs the size of basic port 
installations must increase and the number and capacity 
of the handling must increase too. It is connected with 
adopting more efficient handling techniques. The con- 
tainer system is considered to be most efficient, and 
introduction of the container can revolutionize fishing 
vessel design, fishing ports and distribution schemes. The 
container system is advanced in the merchant fleet, and 
introduction of this system into the fishing industry is to 
be expected. 

It seems that the future fishing vessel would be best 
serviced on the specialized berth properly designed and 
equipped. Such berth's regime of work is described by a 
utilization coefficient, determined by optimum (minimum) 
joint costs of fleet and port, connected with a definite 
number of arrivals and cargo. It is clear, that bigger 
ships should be serviced by berths with larger turnover 
capacity. The number of arrivals of such big ships is very 
critical for the port's layout planning, because if the 
assumed utilization coefficient is not reached, the 
economic results of such scheme would be influenced 
very significantly. Some other course is possible too, i.e. 
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to organize the servicing of such ships at conventional 
berths with long service times, but this solution, of course, 
is less efficient in the sense of minimum costs. 



CONCLUSIONS 

Theoretical analysis, the results of investigations, and 
existing trends in the development planning of deep 
sea fishing vessels, allows us to formulate the following 
statements: 

Operations research methods, especially queuing 
theory, can and should be applied in the analysis of 
fishing port performance. 

As stiller bigger fishing vessels are introduced into 
service, the costs for adequate and specialized berths 
are increasing. 

The needs of fishing fleet and port economics demand an 
increase of service speed, as the ship is better utilized 
then and the number of berths required is smaller. 

The demand for increasing speed of service requires 
the introduction of more efficient handling schemes 
with larger retention capacities. 

The operational methods of deep sea fishing fleets 
influence the layout of the fishing harbour. The 
analysis of such schemes must be carried out, 
analysing at the same time the results for the fleet and 
for the port. The joint optimum of costs is the solution 
of the problem. 

The criterion function for this analysis should be the 
joint minimum of delay costs of the fleet and idling 
costs of the port. Operations research methods 
should be applied. 
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Some Aspects of the Choice of Location 
for Fishing Ports 

by J. Lusch 



Quelques aspects du cholx du site des ports de pScbe 

Dans la presente communication trois entires simples, ne suscitant 
guere de difficult^, sent exposes qui doivent dtre pris en consideration 
avant toute extension de ports de pdche: profondeur de 1'cau dans 
les ports, communications avec rarriere-pays et cout du transport. 
Les possibilites fondamentales d'extension sont indiquees sur la 
base de la profondeur des chenaux d 'entree des ports de commerce 
presentant un acces commun avec les ports de peche qui leur sont 
associes. 



Consideradones sobre la etocdfa del emplazamtonto de puertoi 



El autor resefta tres posibilidades sencillas y de facil ejecucidn de 
reducir el numero de puertos, que pueden ser objeto de comparacidn 
al realizarse estudios preliminares para ampliar los pesqueros. 
Estas son: profundidad del agua en el puerto, communicaciones 
con el interior y costo del transporte. Se indican las posibilidades 
fundamentales de las ampliaciones, basadas en la profundidad de 
la entrada de los puertos comerciales que tambidn lo scan pesqueros. 



FISHING ports may be considered as connecting 
links between the deep-sea fishing operation and 
the manifold enterprises engaged ashore in handling 
and processing, storage, and transport of the landed 
products. All these enterprises have completely different 
interests, thus the location of a fishing port will probably 
never meet all the needs and, at best, merely offer a 
majority of the more essential. Originally the fishing 
ports were situated mostly in the immediate environs of 
important commercial ports which were at the same time 
consumer centres. Because of the perishable nature of 
fish, overland transport was only possible within limits, 
except for salt fish. 

However when railways became a relatively cheap 
overland carrier and the simplification of preservation 
processes aided by the production of artificial ice 
permitted longer transportation distances, further new 
customers for fish products were gained. In this manner 
deep-sea fishing received a considerable impetus, 
requiring an extension of the existing fishing ports. The 
old locations, however, in most cases did not provide 
possibilities for extension. New ports were often con- 
structed at locations more suited to the new conditions 
since it was logical that they should be situated closer to 
fishing grounds. So the number of fishing cruises in- 
creased. In general these have remained the principal 
ports to the present day. By the introduction of modern 
deep-freezing techniques in deep-sea fishing and by 
using essentially larger vessels, further works have 
become unavoidable in the existing fishing ports. In 
some countries these extensions have been completed as 
far as existing ports permit, while in other countries such 
works have still to be accomplished. In most established 
fishing countries the demand is not so much for new 
ports but rather for the extension, in a suitable manner, 
of existing fishing ports. 



DEMANDS ON PORTS BY CATCHING AND 
PROCESSING VESSELS 

Catching and processing vessels make four main 
demands on existing fishing ports, as compared with 
vessels landing fresh fish. These are: 

(a) Increased depth of the water in the port. 

(b) Large cold storage plants for deep-freeze 
products to make handling of the vessels 
independent of immediate availability of insu- 
lated overland transport. 

(c) Special plants for handling and storing fish meal 
and fish oil. 

(d) Improved facilities to give quicker turn round. 

Independent of these principal demands the following 
preconditions of location are also important as compared 
with ports for fresh fish landings only: 

(e) Location as near as possible to where the fish 
are caught although the influence of travel 
time, at least for smaller countries, has decreased 
with the introduction of larger and speedier 
vessels. 

(f) Possibilities for adequate extension of port 
facilities and also for fish-processing industries. 

(g) Existence of suitable through transportation 
services to the hinterland. 

Assuming the costs for the realization of handling and 
storage facilities, for deep-freeze products, fish-meal and 
fish-oil are approximately equal in all ports and, for the 
present, omitting the varying costs for possible extension, 
the remaining factors are reduced to potential deepening 
of ports, and the establishment of transportation to the 
hinterland. Frequently other factors must be considered 
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Fig. 1. Relationship of draft to length for German fishing vessels 



175 

Length Cm] 



regionally when choosing the location, such as the resi- 
dence of fishermen, location of shipyards, varying port 
charges, fuel prices, etc. Many of them, however, may 
have only limited influence on final choice. 

The three factors of water depth, connections to the 
hinterland and cost of transport will now be discussed. 

Water depths at the port 

If the present water depth of important fishing ports is 
compared with the water depth of commercial ports at 
the same locations, and especially with the depths of 
their common entrance channels, certain fundamental 
conclusions may be drawn. As a rule, the expense of 
deepening the entrance to a port greatly exceeds that for 
constructing or deepening the berths. Table 1 shows the re- 

TABLE 1. STATISTICAL STUDY OF THE WATER DEPTHS OF CERTAIN 
COMMERCIAL PORTS AND THEIR ASSOCIATED FISHING PORTS 
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suits of a study for 63 important fishing ports. If, according 
to fig 1 and Table 2, a water depth at the port of at least 8 m 
(26.4 ft) is demanded for catching and processing vessels, 
more than 30 per cent of the considered ports are beyond 
the scope of the location investigation. The study indicates 
that there might be advantages for the fishing port 
which has a common entrance with a commercial port. 
It can also be seen that there are possibilities for extension 
even for the biggest mother ships in about 25 per cent of 



TABLE. 2. CLASSIFICATION OF FISHING VESSELS ACCORDING TO 
DIMENSIONS AND LANDED PRODUCTS 
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the studied ports. A minimum depth of 10 m (33 ft) 
should be considered necessary for this type of port, 
according to fig 1. 

Connections to the hinterland 

Consideration of connections to the hinterland of fishing 
ports in general seems to be not very reasonable, when 
carried out only for these 63 ports compiled at random. 

TABLE. 3. CONNECTION TO THE HINTERLAND 
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Fig. 2. 

The chosen method is not very meaningful, because only 
the number of railway and road connections respectively 
branching off the port location could be compiled and 
this is quite insufficient for assessing the capacity of the 



hinterland. Nevertheless it may be seen quite clearly that 
ports with a greater water depth in the commercial port 
have obvious advantages as compared to those with 
lesser depth (see Table 3). 

Transportation costs 

Whilst these comparisons of location only produce 
qualitative results for preliminary studies, the influence 
of the situation of a port on the cost of transport must 
be determined more exactly. Figure 2 shows the tasks 
being set. In general the optimization of location can be 
reduced to the comparison of a few locations for which 
the cost of transport often may be the decisive factor. 
This influence however decreases when distances to the 
fishing grounds become longer. 

Notation : 

Xy distance from catching place i to location of 
port./ 

/? t number of cruises in the relation i per annum 

K t average cost per ship and unit of distance in the 
relation / 

y kj distance from location of port j to consumers' 
location k 

M k transported quantity to be moved per annum 
to consumers' location k 

K kj cost per unit of quantity and distance from 
location of port j to consumers' location k 

For the "m" locations of ports the optimal one is that 
for which 



] x iJ n i K i -f 



s a mnmum. 



SUMMARY 

This contribution shows three simple and not very 
troublesome possibilities of reducing the number of the 
ports to be compared when preliminary studies for 
extension of fishing ports are carried out. Moreover the 
fundamental possibilities of development are also 
indicated by the data for the entrance depth of those 
commercial ports having a common entrance with their 
associated fishing ports. 
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Factores a Considerar en la Preparation de 
Proyectos de Puertos o Terminates de Pesca 

por A. Miyares del Valle 



\ preparing fishing ports projects 



Elements to be 

This paper sets forth the main factors which will have to be taken 
into consideration when preparing a Fishing Terminal Project, 
particularly those concerning the activities that will be integrated in 
the industrial complex planned and the capacity of its various 
sections or departments; pointing out the tendency to exaggerate the 
importance and extent of these factors and the consequences and 
risks that might result from such an over-estimation. 



Facteurs 6 considerer Ion de la preparation d'un projet (Tun port de 
plche 

L'auteur fait l'expos des principaux facteurs qui doivent &tre pris 
en considdration lors de la preparation d'un projet d'un port de 
peche, particulierement ceux ayant rapport aux activites que 
Fetablissement industriel projetd aura & exercer et a la capacity 
des diverses sections ou departements. La tendance i exagdrer 
rimportance de ces facteurs et les consequences qui peuvent en 
advenir de ce fait sont aussi mises en relief. 



UNO de los problemas que ms dificulta el 
progreso pesquero en los paises en desarrollo, 
es la carencia de terminales pesqueras en los 
puertos o la deficiencia de las instalaciones portuarias 
que utiiiza la flota. Esta circunstancia no solamente se 
refleja en la ineficacia de la operaci6n de los barcos, con 
su secuela de bajos rendimientos, altos costos de opera- 
cion y otras dificultades y quebrantos, sino que suele ser 
tambien causa directa de diversos vicios que se arraigan 
en la industria, obstaculizando la posibilidad de 
expansidn de los mercados internos y/o de exportaci6n. 
El no contar con las facilidades que permitan centra- 
lizar las operaciones de los barcos y organizar en 
consecuencia los suministros, y servicios a la flota y la 
conservaci6n e industrialization de su producci6n, hace 
dificil, entre otras cosas necesarias al progreso pesquero, 
extender los beneficios del seguro y del cr&iito a las 
embarcaciones, y suele ser la causa principal del forta- 
lecimiento de un intermediario que, aunque necesario 
en estos casos, se convierte con frecuencia en el factor 
preponderante y regulador de la industria, que llega 
inclusive a imponer modalidades y costumbres que 
responden primordialmente a su interes particular, casi 
siempre en conflicto con los legitimos intereses de 
productores y consumidores. 

Es una preocupacidn comiin de los gobiernos y 
empresarios pesqueros de estos paises superar estas 
deficiencias; sin embargo se observa una tendencia, 
bastante generalizada, de abordar la soluci6n de este 
problema al margen de la realidad, especialmente en los 
casos en que la decisidn y ejecuci6n de los planes no est& 
en manos de los hombres de la industria. Esta tendencia 
tiene su origen por lo general en el deseo de liquidar la 
etapa de penuria en que se venia desenvolviendo la 
industria y ganar los aflos perdidos, salvando de una 
sola vez y en ocasiones de modo espectacular, la distancia 
que media entre la falta de facilidades y/o el desempefio 
de la pcsca en forma casi primitiva, y el ejercicio de esta 
actividad contando con los medios de producci6n e 
instalaciones mds modernas, en el af&n de colocarse al 



lado de los paises que, por evolution, se ban mantenido 
a la vanguardia del progreso pesquero. 

Esta tendencia, lejos de conducir a un progreso 
efectivo, se torna con frecuencia en un factor que se 
refleja negativamente en la finalidad que se persigue, ya 
que la experiencia obtenida de un primer intento de 
establecer un programa de fomento pesquero puede 
llegar a aconsejar desistir de planes que, enfocados de 
un modo racional y en proporciones mis modestas, 
hubieran sido factibles y hubieran podido contribuir 
de un modo efectivo al desarrollo de esta industria. 



ELEMENTOS A CONSIDERAR EN LA 
PREPARACION DE UN PROYECTO 

Los principals factores a considerar en la preparation 
de un proyecto de Puerto o Terminal Pesquero, pueden 
clasificarse por su naturaleza en dos grandes grupos: 
aquellos que son comunes a todos los proyectos y los 
que son particulares o especificos de cada proyecto. 

Dada la Iimitaci6n del presente trabajo, y siendo el 
principal proposito destacar la importancia y trascen- 
dencia de una correcta evaluaci6n de los segundos, 
haremos tan solo una referenda somera a los primeros. 

Factores comunes 

Independientemente del complejo industrial que se 
pretenda establecer, cuya planificacidn variar& segun las 
peculiaridades de la pesca de la regi6n, las caracteristicas 
de los barcos a ser utilizados y las neccsidades de 
industrializaci6n, de acuerdo con las modalidades de los 
mercados a los que la pesca se destine; existen otros 
factores que por ser comunes a todos los proyectos 
deben tenerse presentes en la planificacidn de todo 
puerto pesquero. Aunque de un modo muy general, nos 
ocuparemos del mis importante, que es el relative a la 
ubicaci6n del puerto o terminal pesquero, resumiendo a 
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continuaci6n los aspectos a ser considcrados, como 
sigue: 

(a) Como cuesti6n primordial el pucrto pesquero 
debera estar ubicado lo m&s cerca posiblc de los 
caladeros, en un lugar protegidos, que constituya 
un abrigo natural para la flota y que sea de facil 
acceso para las embarcaciones aun en los casos 
de mal tiempo. Se deben evitar lugares que 
requieran dragados frecuentes, ya sea en el canal 
de acceso al puerto, o en el lugar que sirva de 
fondeadero de la flota. El calado en los muelles 
de atraque, a menos que cambie el porte y 
calado de las embarcaciones, no suele ser mayor 
problema debido a la limpieza constante que 
hacen los barcos con sus propelas en las 
maniobras de atraque. 

(b) 1 lugar elegido debera contar con buenas vias 
de comunicacidn con los mercados principales 
de consumo. Este factor es de la mayor 
importancia, ya que el costo del transporte de 
los productos de la pesca hasta los mercados 
sera uno de los elementos que mds influyan en 
el resultado de la explotacion. Resulta igual- 
mente importante en este sentido el transporte 
hasta el puerto de los suministros para el 
consumo de la flota, como son el combustible, 
artes y equipos de pesca, efectos navales y 
material de reparaciones y otros que no se 
produzcan en el propio puerto. 

(c) Seri elemental que el lugar elegido cuente con 
abundantes suministros de agua potable y 
energia electrica, aun en los casos en que la 
terminal de pesca tenga su propia planta de 
energia. 

(d) Debe tenerse en cuenta igualmente la mano de 
obra calificada necesaria, tanto para las opera- 
ciones industriales como para los servicios de 
reparaciones y mantenimiento de la flota. 

(e) De no contar el puerto con varaderos y talleres 
para las reparaciones y mantenimiento de la 
flota, el factor distancia hasta donde se encuen- 
tran ubicados otros puertos con estas facilidades, 
debe ser debidamente considerado. 

For lo general, los lugares donde tradicionalmente se 
ban agrupado los Pescadores que abastecen los mercados 
locales m&s importantes, suelen ser los mejores lugares 
para la construcci6n de puertos pesqueros, siempre que 
en los mismos se cuente con espacio interior suficiente 
para la construcci6n de muelles, emplazamiento de la 
unidad industrial, fondeadero, expansidn futura, etc., 
y que el canal de acceso al puerto tenga suficiente calado 
o pueda ser ftcilmente dragado, en previsi6n de la 
cvoluci6n de la flota hacia unidades de mayor porte. 

Factores especiflcos 

Son dos, los que fundamentalmente deben ser con- 
siderados en la etapa de estudios o planificaci6n, pues 
ambos son determinantes de la magnitud o proporciones 
de la obra a ejecutar. 



(a) Actividades y operaciones industriales que deben 
integrar el complcjo industrial que se proyecta, 
que daran origen al establecimiento de las 
diversas dependencias o secciones de la industria. 

(b) Capacidad de estas dependencias o secciones. 

De la correcta evaluation de estos factores, que por 
su similitud bien podrian refundirse en uno solo, puede 
depender el exito o fracaso de un Proyecto de Terminal 
de Pesca, y es precisamente de una apreciaci6n exagerada 
u optimista de los mismos que se deriva el mayor 
peligro. 

Es frecuente encontrar Proyectos donde se han 
incluido actividades y operaciones industriales in- 
necesarias, que dan origen al establecimiento de 
dependencias o secciones que no tienen justification, y 
que en ocasiones hasta resultan contradictorias con la 
politica de desarrollo pesquero que se intenta desenvolver. 
Como ejemplo de este caso, pueden citarse las plantas 
para la fabricaci6n de harina de pescado, que suelen 
concebirse como departamentos modernos de instala- 
ciones complejas y gran capacidad aun cuando, por 
carencia de materia prima apropiada, solamente sc 
cuente con desperdicios procedentes de los diversos 
procesos industriales para ser convertidos en harina. La 
section o planta de enlatado, es otra de las dependencias 
que es frecuente se proyecten tambidn en exceso de las 
necesidades reales, aun en los casos en que no existan 
suficientes recursos conocidos apropiados para estos 
procesos o en los que ya exista en el pais una industria 
conservera establecida, en condiciones de hacer frente a 
la industrialization de los incrementos de production 
previstos. 

El exceso de capacidad al planificar las dimensiones de 
las diversas dependencias o secciones, por basar los 
estudios en calculos de production que no pueden ser 
alcanzados posteriormente dentro de las proyecciones 
previstas, es otro caso bastante frecuente. Como ejemplo 
de este caso, tenemos los tuneles de congelation esti- 
mados al doble y aun al triple de las necesidades reales 
de un periodo razonable de tiempo; los almacenes 
refrigerados, que con frecuencia son calculados a ms 
del doble de la capacidad real utilizable y las plantas o 
departamentos de fabrication de hielo, que tambien se 
suelen proyectar con capacidades superiores a las 
necesidades reales de consumo. 



CONCLUSIONS 

Las consecuencias de exagerar las proporciones de estas 
obras son bien conocidas. Los resultados de las opera- 
ciones serin tanto mas ad versos, segun la magnitud del 
error en el cdlculo del volumen de materia prima a 
manipular o industrializar y la capacidad industrial que 
quede ociosa. Ambos casos representan un exceso de 
inversi6n, sobre el que recaeran fatalmente los intereses 
y plazos de amortizaci6n correspondientes, depreciaci6n, 
mantenimiento, seguros, etc., recargando notablemente 
la carga fabril y los costos de operaci6n en general, con 
el riesgo de que se encarezcan los procesos industriales 
y servicios prestados hasta el punto de hacerlos 
incosteables. 
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La unica forma de evitar estos riesgos, cuando se 
dcsconoce la varicdad y potencial de los recursos o no 
existe una correcta evaluaci6n del grado en que pueden 
ser explotados, es partiendo de las realidades conocidas 
o previstas de acuerdo con la tendencia indicada por 
las estadisticas, dejando abierta la posibilidad de 
expansidn industrial para el futuro. En este caso, ser& 
necesario tener en cuenta al proyectar una primera etapa, 
la superficie de terrenos, espacio para muelles, etc., que 
seri necesario dejar disponibles para cuando se lleve a 
cabo la ampliation correspondiente. 

Podrd parecer exagerado poner tanto Snfasis en 
destacar aspectos tan elementales y tan conocidos de 
todos los que se rclacionan con la industria pesquera; sin 
embargo, en opini6n del autor de este trabajo nunca 
estard de mis llamar la atencion sobre los mismos ni 
alertar una vez mis sobre el peligro que se corre al no 
darles ponderada atenci6n: una gran mayoria de los 
proyectos de Terminales de Pesca examinados por el 
autor, padecen en mayor o menor grado de uno de los 
dos males seftalados y, en ocasiones de ambos. Esta 
circunstancia eleva considerablemente los estimados de 
inversi6n, malogrando inclusive proyectos que hubiera 
sido factible ejecutarlos, de haber sido formulados de 
acuerdo con las realidades y posibilidades de la industria 
pesquera en que se basaban. 



DISCUSSION 

PLANNING AND LAYOUT OF 
FISHING HARBOURS 

Marchal (FranceChairman) noted that in the absence of a 
classification for fishing ports the whole subject of planning 
and layout of fishing harbours must be tackled in a very 
general way. It was suggested that the contributors might 
focus on the following points in their discussion, bearing in 
mind that it was not an exhaustive list : 

(a) Definition of fishing port activities; future develop- 
ments; the number and type of vessels likely to use 
the port and the amount of time they would stay in 
the port; 

(b) The question of the sea and land area needed ; 

(c) Provision of quays, their layout and use; 

(d) Provision of supplies, repairs, definition of the neces- 
sary infrastructure and corresponding equipment; 

(e) Unloading methods, handling, transport, fish market, 
ice plant, ships' cooling, freezing chambers, etc. ; 

(f) Facilities for crew, hospital, hotel, recreational 
possibilities, etc., educational centre, garage, bank; 

(g) Management; 

(h) Possibility of fire protection and radio links with the 
ships, industrial installations, etc. 

A certain number of delegates had submitted papers on 
these subjects. Guckian, in his paper had questioned the 
desirability of having a fishing port installation near a com- 
mercial port. Should the fishing port then be arranged within 
the commercial port or should it rather be outside the 
commercial port? The speaker, in his paper, tended to prefer 
having it outside because of the future development require- 
ments of both ports and the necessity of keeping the very 
different type of provisions and facilities separated. 



Experience In Ghana 

Dalman (U.K.) described the planning and development of 
the two fishing harbours at Tema, each of an area of about 
35 acres (14 hectares). 

In 1964 the Ghana Government had asked Sir William 
Halcrow and Partners to make an appraisal of the berthing 
facilities needed to meet new requirements of the fishing 
industry and the Ghana Navy. This did not include checking 
whether the proposal to land 180,000 tons of fish per annum 
by 1970 was realistic. 

Consideration had been given to providing sufficient 
accommodation within the existing harbours. It was planned 
that by 1965 there would already be 850 m (2800 ft) of quay 
with widths between 3.7m (12ft) and 6.1m (20ft), 120m 
(400 ft) run of motor-boat jetty, 610 m (2000 ft) run of canoe 
beach. There was considerable scope for development and by 
the completion of perimeter berths and a large finger quay 
in the Outer Harbour a total length 1280 m (4200 ft) of quay 
could have been made available for medium-sized and large 
trawlers, plus provision for smaller craft in the Inner Harbour, 
plus provision for the navy in the Outer Harbour. 

However, with such concentrated development of quays 
and the associated handling and transport problems, they 
believed that the rate at which fish could be handled at the 
discharge quays could not be expected to average more than 
130 tons per m (40 tons per foot) run per annum. Calculations 
indicated that a maximum of 130,000 tons per annum could 
be landed, which was 50,000 tons less than the target of the 
Ghana Government. It was clear, therefore, that development 
of the inner and outer harbours could not provide adequately 
for the requirements of the fishing industry in 1970, conse- 
quently a separate new harbour had been proposed, as 
illustrated in fig 5 of Loewy's paper. The drawing showed 
the long-term development plan for the three harbours; the 
ultimate capacity would be potentially more than the planned 
figure of 1 80,000 tons per annum and only one of the finger 
jetties in the new harbour would have been needed initially. 

The statistics for 1967 recorded about 57,000 metric tons 
landed at Tema. Many requests have been made for plots in 
the commercial area. Further development was likely to be 
by progressive expansion in the two existing harbours rather 
than by the building of a third basin. 

Simulation techniques 

Anctil (Canada) referring to previous speakers in Sessions I 
and II, noted that the technical problems and socio-economic 
aspects were indeed highly complex in connexion with the 
planning of fishing ports and this had been clearly high- 
lighted. Some examples of solutions had been put forward 
but it was quite obvious that more global solutions would be 
necessary in order to help integrate all the factors. Normally 
computers and recent research in sectors such as the space 
industry had led to new analytical methods which were 
available. Anctil (Session X) gave more details of these 
simulation techniques and their application to the fishing 
port. Such techniques could be used on various levels; firstly 
on the national level in studying different systems of fishing 
port layouts and distribution networks; secondly, they could 
be used in order to improve operations of existing ports or 
to help plan 'future operations. These techniques were being 
increasingly used with great success for planning of com- 
mercial ports and he saw no reason why they could not be 
used regularly for the solution of fishing port problems. 
Initially the cost of simulation was very great but recently 
they had become much cheaper. 

He was convinced that simulation techniques on a macro- 
economic or micro-economic scale should certainly be used 
for the basic work in the development of the fishery harbour 
complex. 
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Changes in Japan 

Seo (Japan) gave some information on the Japanese Govern- 
ment Port planning systems and said that the Central 
Government had established a system of development 
planning which was executed by means of a governmental 
programme. The total construction cost was normally 
subsidized at a rate of 50 per cent but sometimes at as much 
as 90 to 100 per cent. During the preparation various factors 
were taken into consideration and the rapid changes taking 
place in fishing methods and in the fields of marketing of the 
products had caused the Central Government to adapt the 
plan to take account of those changes. 

One of the most important changes which had taken place, 
apart from the development of mechanization of the smaller 
vessels, was the increase in size of fishing vessels. Others were 
changes in the layout of fishing ports and enlargement of 
berthing and mooring facilities, often accompanied by the 
construction of breakwaters in deeper waters or in places 
subject to unfavourable natural or physical conditions. The 
development of what was called the "cold-storage chain*' 
following increased demand for frozen or highly processed 
products was another recent change which also had some 
effect even on the layout of fishing ports. Examples of this 
would be the special landing and deep-freezing plants required. 
At a number of existing major fishing ports it had therefore 
become necessary to add completely new wharves and 
structures. In many cases this had been met by finding a 
suitable site close to the existing facilities and in some cases 
an attempt had been made to establish a complete set of 
facilities at the new site rather than separating the required 
functions into both the existing and the newly-added wharf. 

Cormack (Canada) said that another Canadian participant 
had mentioned that Canada had a scheme for financial 
assistance for the transfer of population of fishing com- 
munities which had, for economic reasons, become redundant. 
In this connexion it was difficult to divorce the tangible 
elements from the intangible when planning major changes, 
and he wished to draw the attention of engineers, designers 
and other participating agencies involved to the fact that equal 
consideration should be given to the human factors before 
any firm conclusion was arrived at. 

Another point concerned the conflicting opinions expressed 
on whether fishing ports and commercial ports could operate 
as separate units or in close proximity. Traditionally the shore 
operations of the fishing industry had always paid lower 
rates to workers than did other industrial establishments. 
Whether this disparity could be justified was open to debate 
but the speaker maintained that one could not marry both a 
fishing port and a commercial port without risking, amongst 
the many other difficulties, a labour problem created by 
competing with more highly paid jobs. 

Gilford (U.K.) supported the need for a comprehensive 
management structure for fishing ports but he believed that 
the civil engineer could often fulfil this task during the planning 
and construction stages, and engineers should not be reluctant 
to accept the responsibilities of management, provided that 
they equipped themselves with the additional knowledge of 
economics and planning. 

Drawing attention to Gifford's paper (Session V) on the 
new fish market and quay at Brixham, U.K., he said he 
believed that this paper could be used as a guide to those 
people concerned in developing an existing local port into a 
larger district port. The improvement in fishing at Brixham, 
which had largely been brought about by modern navigational 
equipment and the formation of a co-operative marketing 
organization, had been frustrated by the inadequate berthing 
facilities, the improvement of which formed the subject of the 
paper. 



Careful planning needed 

Perez Bellod (Spain) remarked that it was necessary to 
emphasize the importance of development planning in 
countries where there were no fishing ports or where they 
were starting from very primitive landing facilities. Countries 
that had to start developing their fisheries thought of the 
riches along their coast which they could not use ; they planned 
their facilities and terminals of fishing ports bearing this in 
mind. Very modern ships or ships more mechanized than the 
older ones would probably be built but the port should be 
planned on lines similar to the more traditional ports found 
in the more developed countries, and not the super- 
mechanized major ports now existing in a number of countries. 
Larger vessels with freezing facilities on board should only 
be introduced in countries where there was already a certain 
development. Therefore, in developing countries where 
modern fishing techniques had still to be introduced, fishing 
operations would have to be conducted rather close to the 
shore and where freezing was necessary it should be carried 
out on land. 

There was no doubt that the introduction of freezer vessels 
constituted a change in the fishing industry which would be 
re-echoed in port development. In the port of Vigo and many 
other Spanish ports this had happened. In Vigo in three years 
they had proceeded from zero to a total annual production of 
60,000 tons of frozen fish. This had implied the introduction 
of different types of vessels, among these, freezer ships that 
brought their own fish from distant fishing grounds. In other 
cases, the need for higher yields had made it advisable to land 
the catch at certain ports nearer to the fishing grounds and 
to use merchant ships with their own freezing and cold 
storage on board and factory ships which, besides freezing, 
had their own fish meal and even canning plants on board. Of 
course, few existing ports had adequate facilities for such 
vessels or for handling such packaged products. This had led 
initially to the use of commercial quays, unloading by means 
of cranes, using pallets and other traditional systems of 
unloading, then transporting by trucks or other mechanical 
means to the fishery cold storage area. In ports where greater 
specialization in the commercial area meant that there were 
piers or docks with their own cold storage to enable the 
handling of products such as meat and others, these had also 
been used for frozen fish. He believed that the next step to 
overcome existing difficulties should be the construction of 
special separate facilities, including cold storage; such quays 
should as a rule be extensions to, or as far as possible, part 
of the existing fishery ports with the increased provisions to 
handle these larger types of vessel. 

Value of small ports 

O'Meallain (Ireland) suggested that when considering the 
selection, design and construction of fishing ports it should be 
recognized that in certain circumstances installations which 
would be of minor importance in highly developed fishing 
countries were, in fact, of major significance economically 
and sociologically. Just as much, and as careful, attention 
had to be given to the small as well as to the large ports. 
No doubt the costs of investigation in the smaller provision 
were proportionately higher than those in large undertakings 
but they were not necessarily excessive in relation to the 
capital expenditure involved. 

Development planning of major fishery harbours did not 
preclude that of minor ports. Such minor ports would probably 
continue to have an important role to play for many years in 
the future, even in highly-developed countries. Indeed, certain 
resources in particular areas could be exploited most 
economically by small craft based on small ports. 

It should be borne in mind that land space was just as 
important at small ports for their economic functioning as at 
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large ones. Given reasonable facilities all round and, in 
particular, adequate shore space, the small port could make 
significant contributions to overall national economy as well 
as to that of the region in which it was situated and it could 
have great sociological importance. Neither need small ports 
disappear with the development and growth of large ones in 
the neighbourhood; indeed, the bigger ones could instil new 
life into their smaller neighbours. 

It was doubtful whether the transfer of population from 
small to large ports, as suggested by a Canadian participant, 
was always desirable and certainly not always possible in 
many of the developing countries. 

Common or conflicting needs 

Lafouge (France), pursuing the difficulties expressed in 
providing fishery installations within a commercial port, 
suggested that occasionally expenditure might be reduced 
by using protection works and approaches already provided 
for a commercial port. Although this solution might be an 
easy way out, it was also a dangerous one, not only because it 
could jeopardize future development possibilities for fishing 
but would also present difficulties for the actual operation of 
the fishing port. 

The activities of a fishing port differed greatly from a 
commercial port, not only as far as the vessels and their needs 
and the rhythms at which they operated were concerned, but 
also with regard to the people working in these two types of 
operation. These factors could create difficulties and hamper 
the activities and in Boulogne it had been found necessary to 
separate the fishing port completely from the commercial 
port. 

Another point, linked with the first, was the area of land 
needed for an industrial fishing port. A relatively large area 
was required as compared with the commercial unit because 
in addition to quays, provision had to be made for a whole 
industrial complex to deal with the processing, the transport 
and, generally speaking, the commercialization of the fish. 
In Boulogne, in a port planned for an annual tonnage of 
200,000, an industrial area of 70 hectares had been provided 
and was not under-utilized. 

Stammers (U.K.) suggested that the most satisfactory method 
of producing an appraisal and study for a fishing port was 
for the fishing experts, economists, engineers, etc. to be in 
one organization and not separate parties attempting to 
co-ordinate their own expertise without the benefit of an 
umbrella organization. 

A Mexican case 

Lomeli Delgado (Mexico) said that the basic planning of a 
fishing port could not be brought together under one 
methodology because conditions varied so much according 
to the location and the economic and political position of the 
country concerned. Mexico had had some positive and some 
negative experience in this field. About five years previously 
they had planned and built the fishing port of Alvarado, at 
a cost of about 8 million dollars. Political, economic and 
social factors had been analysed and economic studies were 
made before starting the work. From the engineering point 
of view it could be said to be the best type of marine work 
carried out in Mexico in recent years. There was, however, 
one aspect which had not been solved and that was the 
shortage of manpower and the preparation or training of 
personnel who could catch long distances off shore. It had 
also been estimated in the plan that over 40 vessels would be 
based there but at present only six had materialized. 

As had been mentioned it was also intended to establish 
small fishing communities so that, besides giving work to a 
growing population, a source of food supply would be 
provided for the coastal population. 



Other problems faced by Mexico concerned the develop- 
ment of the lagoons for fishery purposes, where previous 
development had centred on irrigation and other hydraulic 
purposes. 

Scheiner (IBRD) referring to Lomeli Delgado's statement 
that a fishery terminal at Port Alvarado costing U.S. 
$8 million was serving only six vessels of approximately 
10 per cent of the planned fleet, asked the questions: what 
was the cost of a pound of fish caught, and for what reasons 
did the economic planning and the biological research go 
overboard ? 

Lomeli Delgado (Mexico) in reply, stated that many different 
factors had to be borne in mind when planning such a project 
and one of the principal factors was the political one. 
Although the port of Alvarado was an example of what could 
and should be done with modern techniques from the 
engineering point of view, due to lack of policy of continuance 
of the work the plan had not developed along the lines 
intended. Although the economic study had been completed, 
with the help of the Dutch experts, the actual provision of the 
necessary fleet to ensure that necessary raw material was 
available had not been made. The port facilities, which were 
the best in Mexico and perhaps in Latin America, did not 
give the adequate yield because the port was working at 
much less than designed capacity. 

Gutierrez Olguin (Mexico) added that no doubt the port of 
Alvarado was a failure in the planning of fishery ports, but 
an integrated plan had not been carried out for various 
reasons. The location of the port of Alvarado from the point 
of view of communications, population, etc. was the correct 
one, but the geographical site of the port from the point of 
view of the biological resources of the sea was not good. The 
best natural resources in the seas around Mexico were to be 
found in the Pacific Ocean and not the Atlantic Ocean nor the 
Gulf of Mexico. The State of Veracruz, where Alvarado was 
situated, was on the continental shelf of the Gulf of Mexico 
where there was some trawler fishing but no large industrial 
type fishing, as was the case with tuna and other similar 
species to be found in the Pacific side. The port of Alvarado 
had been planned for the products of multiple fishing which 
amounted to less than 2 per cent of the total volume of the 
national fishery, and not 25 per cent as planned for the first 
five years of its operation. 

Mexico had, however, recently opened a new fishing port 
in the Caribbean area in the State of Yucatan: the shelter 
port of Yukalpeten. This new experience at half the cost of 
Alvarado, would represent a new step in the development of 
their fisheries as it was sited near an important fishing ground. 

A link in India 

Holliman (FAO) referred to the question of relating com- 
mercial and fishing port development. There seemed to have 
been a suggestion that this, by and large, was an undesirable 
development and he suggested that there might be two sides 
to this argument. He appreciated the dangers to the fishing 
port development by relating it too closely to a much larger 
and perhaps economically more important commercial 
development: the fishing element might get swallowed up, its 
interests might be relegated to a very low level of priority, 
quite apart from the practical problem that might arise from 
the point of view of traffic congestion in the port and the 
approaches to it. However, he felt that in new areas of 
development in virgin territory when commercial port 
development was being considered, serious thought should 
also be given to fishing port development. 

It was, of course, realized that such developments cost a 
great deal of money. As in most countries the amount of 
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capital available for investment was limited, so all possible 
economies in the development of port and shore-landing 
facilities had to be considered. In his opinion the advantage 
of attaching fishing port development to new commercial 
port development was obviously that the fishing port and the 
fishing industry could take advantage of the infrastructure 
need and the infrastructure development found to be created 
in relation to the commercial port, in particular improved or 
new road and rail communications and port services. An 
example of this was to be found in one of the developments 
in India, at Haldia, where there was a fairly happy matching 
of needs and where the two ports where the vessels actually 
came in and landed were quite distinct. The commercial port 
entrance from the river was several miles away from the 
fishing port entrance but, nevertheless, those two elements 
were directly linked with new road and rail communications 
and all the land facilities that were being built in support of 
the proposed maritime landings. He therefore suggested that 
the idea of linking these two should not be rejected out of 
hand because in many cases there was great economy to be 
achieved in capital construction. 

Causes of failure 

Guckian (FAO) replying to two points raised during the 
session, noted that Mexican development of Alvarado had 
not as yet been successful and that some blame had been 
placed on the system of co-ordination of planning efforts. 
It was his opinion, and this had been borne out by the latter 
Mexican delegate, that the failure was most probably due 
in any or all of these aspects to: 

(a) Undue interference by non-fishing interests causing 
a non-viable project to be put forward as a feasible 
one; 

(b) Persons being appointed to develop a plan who were 
not experts in the subject, or who did not co-ordinate 
their findings and plans in an effective manner. 

(c) Failure to implement an integrated plan in many of 
its essential aspects. 

The latter reason was commonly noted in some developing 
countries, probably through lack of foreign currency to 
implement important and essential components of the plan. 



The other important topic, incorporating fishery harbours 
within commercial ports, had been rejected by most delegates 
as unworkable. Holliman had asked for its consideration as 
an important aspect in developing countries. Haldia had been 
quoted as a good example, but he had shown that both ports 
were several miles apart; perhaps this might be a solution in 
exceptional circumstances where common approach channels 
could be used with safety and use made of the very important 
roadway systems, but it would always be necessary to keep 
both the operational control and the fisheries administration 
as completely separate as possible from the commercial port 
jurisdiction. There had been cases of difficulty in the developed 
countries in this respect. Bremerhaven was separating itself 
in ownership and administration from its nearby big brother 
as a result of past experiences. Gothenburg port had never 
been happy with its fish landing port situated amidst its 
ocean jetties, and a similar situation in Bolougne had also 
been mentioned by Lafouge. 

It was very doubtful whether there could be any instances 
where a larger commercial port and a fishery port had 
successfully or satisfactorily existed within each other's 
boundaries in any part of the world. 

Careful Scottish planning 

Cox (U.K.) noted that speakers, both in the morning and 
afternoon, had referred to problems of obtaining information 
on which to plan ports and market installations. Recently the 
Aberdeen Harbour Board had had to consider the recon- 
struction of fish quays and markets. To assist them, they had 
formed a working party including representatives from the 
vessel owners, crews, salesmen, porters, unions and merchants, 
together with harbour engineers and consulting engineers. 

This working party had considered ideas from persons and 
organizations both from within the industry at Aberdeen and 
from outside. Many schemes had been considered, although 
some would in due course be rejected for economic or other 
reasons. When the final scheme was selected the Aberdeen 
Harbour Board would know that they had the assent of all 
parties in the industry, or, at least that the views of all 
dissenters had been taken into consideration. It was hoped 
that this would reduce problems in implementing the new 
scheme. 



[82] 



SESSION III 



Planning of Fishing Port and Harbour 
Facilities in Developing Countries 

by J. L. Dibbs 



Organisation des installations portuaires, notamment des ports de 
ptabe, dans les pays en vole de developpement 

L'auteur etudie les donnees du cteveloppement halieutique et les 
repercussions dans ce domaine des programmes de mecanisation 
prevoyant 1'installation de moteurs hors-bord sur les bateaux tradi- 
tionnels et Tintroduction de navires de type classique a moteur 
intgrieur. On a jusqu'ici, dans les premieres phases du deveJoppe- 
ment, mis 1'accent sur 1'accroissement de la production, en negli- 
geant 1 'expansion parallelc des installations a terre. 

Etant donne que les renseignements statistiques 6ventueIIement 
disponibles sont souvent peu dignes de confiance, il importe de faire 
le point en effectuant des enqueues dans divers domaines : navires, 
engins de p&he, production, commercialisation, distribution et ser- 
vices annexes. L'auteur insiste sur la n&essite d'accorder la prioritS 
au developpement des peches. La misc en place de Tinfrastructure 
de base impose une centralisation pr6alable. La communication 
donne des exemples de trois formulcs: 1 apports des petits villages 
de pScheurs: 2 mises a terre plus importantes jouant un role 
iconomiquc notable dans rapprovisionnemcnt du marchd interieur 
en produits de la mer: 3 am&nagement d'un port de p&che dans 
1'enceinte d'un port de commerce existant ou bien creation de 
toutes pieces de ports pour repondre aux besoms d'une dconomie en 
expansion, pr6voyant 1'organisation de pecheries de type industriel. 

II convient d'insister cgalement sur la necessity d'unc politique de 
ddveloppement des peches favorisant les investissements. On ex- 
prime souvent la crainte qu'un fort accroissement des quantites 
ddbarquees ne ruine la peche traditionnelle. Or, la mise en place 
d'industries annexes a terre par exemple entrepots frigorifiques 
destines a rgulariser Papprovisionnement des marches de consom- 
mation peut profiter a la peche cotiere, puisque ces installations 
lui permettront notamment, lors de breves p!6thores saisonnieres, 
d'ecouler a des prix remunerateurs sa production excedentaire. 



Planiftcad6n de puertos y servicios portuarios pesqueros en paises en 
desarrollo 

Se examinan antecedentes para el desarrollo pesquero y e) impacto 
de programas para la mecanizaci6n de embarcaciones tradicionales 
con motores fuera de borda asi como la introduccibn de barcos de 
tipo convencional con motor interno. En las etapas iniciales del 
desarrollo pesquero, se ha puesto mayor gnfasis en aumentar las 
capturas, sin que paralelamcnte se expandieran las facilidades para 
el descm barque de productos. 

Cuando se dispone de estadisticas, la informaci6n provista es 
poco segura; por ello, es necesario recurrir a encuestas que establez- 
can la realidad en lo que se refiere a barcos, artes de pesca, produc- 
ci6n, mercadeo, distribuci6n y servicios auxiliares de la industria 
pesquera. Se senala la necesidad de establecer prioridades para el 
desarrollo pesquero. La central izacidn es un pre-requisito indis- 
pensable para la construcci6n de obras basicas de infra-estructura. 
Se indican tres tipos de lugares para el desem barque de pescado: el 
desembarque en aldea; el desembarque de mayor importancia 
econ6mica para el abasto del mercado interno y el desarrollo del 
sector pesquero de un puerto comercial establecido. Como alterna- 
tiva a esto ultimo, se trata el establecimiento de puertos completa- 
mente nuevos, que sirvan las necesidades dc condiciones econ6micas 
en expansion, incluyendo las del desarrollo pesquero de caracter 
industrial. 

En la secci6n final se acentua la necesidad de establecer politicas 
para el desarrollo pesquero, que estimulen la inversi6n de capitales. 
Se expresa a menudo el temor de que un aumcnto sustancial 
de las capturas abrumara las pesquerias tradicionales. 

Las pesqucrias costeras obtendrfan mayores beneficios si, por 
medio de dep6sitos refrigcrados, pudieran regular el abastecimiento 
de los mercados don capturas obtenidas en periodos estacionales de 
abundancia. 



THE years following the Second World War marked 
the beginning of an awareness that fisheries formed 
an important integral part of the national economies 
of many then colonial and developing countries. Although 
the fisheries were primitive, using in many cases dug-out 
canoes or rough planked small vessels of traditional de- 
sign, equipped only with sails and paddles and gear made 
from local fibres, the catch provided essential food, and 
the numbers of people involved in catching, processing, or 
selling, often formed substantial sections of the popula- 
tion. 

This new awareness was reflected in colonial territories 
by appointment of Fisheries Officers where little, if any, 
interest had been shown before. The departments which 
became responsible for fisheries varied from territory to 
territory, but the most usual were Agriculture, Veterinary, 
Water and Forests and occasionally, Ports and Harbours, 
or Maritime Authorities. This often meant that although 
fisheries had been recognized as a field for development, it 
continued to be given low priority against the longer estab- 
lished agricultural and other sectors of the economy. 



The emphasis during early stages was on technology 
aimed at increasing production either for a particular 
fishery which showed promise, or general testing of the 
known resources. Marketing and distribution, including 
processing, were to a large extent overlooked. 

In reviewing the past years, two factors have led to 
significant "break-throughs" in production increase. 
These were mechanization and the introduction of syn- 
thetic fibres in fishing gear. 

Mechanisation 

The approach to mechanization has varied between 
countries. Where there has been a long established tradi- 
tional fishery using dug-out canoes, or some form of 
small planked vessel, the most general approach has been 
to adapt the small vessel to take an outboard motor; with 
the second stage of development being a replacement 
vessel of conventional type with an inboard motor. Other 
fisheries departments have recommended the introduction 
of new type vessels with inboard motors to replace the 
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traditional vessels without going through an outboard 
mechanization programme. 

It is usual for these types of mechanization programmes 
to be supported by government loan schemes. 

The success of mechanization has to a large extent 
been dependent on supporting services, This involves 
basic training for fishermen, servicing facilities with 
readily available spare parts, besides available fuel 
supplies. 

To understand the impact of mechanization, the origi- 
nal pattern of the traditional fishery must be understood. 
Although it is hard to generalize, as each country has its 
individual character, it can be said that the indigenous 
fishermen has operated from the most suitable location 
closest to his home With canoes and small boats which 
can be easily beached, this may be anywhere from an open 
beach to a natural harbour or inlet, and within the general 
area there have been few centralized landing places. 

An outboard mechanization programme is unlikely to 
basically change this pattern, even though increased pro- 
duction may bring about marketing problems in absorb- 
ing the catch through the traditional marketing and distri- 
bution channels. The introduction of a conventional hull 
with inboard motor immediately raises the problem of safe 
moorings and shore installations to facilitate loading, 
unloading and general service and maintenance. 

Planning inshore fisheries 

The fisheries departments in developing countries have 
rarely had available the results of any conclusive research 
or stock assessment. Rather, their development has been 
based on improved gear, new fishing methods and pos- 
sibly limited exploratory fishing operations 

The changing political scene, with self-government 
leading to independence for colonial territories, and 
increased political pressures in already independent 
countries, has led to specific development plans to be 
executed over a given number of years. As these plans are 
designed to benefit the country as a whole a "crash" 
programme for fisheries is invariably included if there is 
evidence that resources exist, as many developing coun- 
tries are short of protein foods. Whatever the objectives, 
either increased local fish supplies or export, the emphasis 
has always been on increased production; but without 
supporting facilities, these programmes are likely to run 
into trouble. 

Statistical information is generally either non-existent 
or suspect in the fisheries of developing countries and as 
basic information is essential before planning infra- 
structure, fact-finding surveys must be undertaken. 

Surveys need to collect the following information : 

(a) Identification of all major fish landing places 

(b) Number and classes of vessels using them 

(c) Number of fishermen employed 

(d) Types of gear in use 

(e) Estimated total production for each major 
landing, giving periods of peak production. 

(f) Location of fishing grounds, and major fishing 
seasons by species. 

With small budgetary allocations and staff with limited 
training, .even this information may be difficult to obtain, 
and as fishing seasons vary from year to year, production 



figures may be misleading if they are available for only a 
single year. 

Marketing information 

Landings of major importance having been identified, 
must then be related to marketing, processing and distri- 
bution, linked in turn with auxiliary facilities which are 
available, or will be necessary, to service an expanded or 
different type of fleet with production increases. 

This calls for further surveys for precise information on 
markets and distribution channels, including transport, 
and accessibility to new markets for extended distribution. 
The marketing systems which have been evolved over the 
years can be most complex, involving large numbers of 
people, indebtedness to middle-men, and close family 
relationships. As a rule, the quantities handled by indi- 
vidual traders are small with the result that gluts can 
easily occur with only a slight increase above normal 
supply. 

From initial surveys and fact-finding, needs and priori- 
ties for improved port and market facilities must be 
decided. 



BASIC FACILITIES FOR A SMALL LANDING 

Besides making provision for increased catches, improved 
handling and care of the catch to avoid loss through 
spoilage and contamination will be a first objective in a 
small port development. 

As a first step to providing shore facilities, centraliza- 
tion must be achieved. Mechanization will assist this, as 
with paddle and sail the movement of craft is restricted 
and time consuming. A central fuel pump can be enough 
to ensure most vessels coming to a single point. 

If the landing is in sheltered water, a jetty will facilitate 
landing and this can then be the focal point to improved 
marketing, with the provision of shelter for the catch 
when unloaded as a first step. 

The setting up of a regularized marketing system may 
take time and must be organized to suit local conditions. 
The introduction of ice will depend on the distribution of 
fresh fish and although its use is always recommended, 
both at sea and on shore, many small fisheries have local 
outlets where fish is quickly sold or some form of local 
processing is carried out which extends the keeping quali- 
ties during sales. 

Such basic facilities, which will probably need to be 
sponsored by government, do not require skilled manage- 
ment and but little attention. This can be delegated to a 
local authority or arranged through the fishing community 
itself. 



PLANNING FOR 
LARGER LANDING PLACES 

A not unusual set of circumstances calling for develop- 
ment could be set out as follows: 

(a) A large landing is not in a main shipping harbour, 
but is relatively well protected from weather 

(b) The landing is an important point for supplying 
fish to the domestic market 
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(c) Some 60 canoes are based on the landing and 
100 per cent mechanization with outboard 
motors, introduced through a government loan 
scheme, has taken place over several years 

(d) Since mechanization has been introduced, the 
production has trebled over four months in the 
main season, and has considerably increased over 
the balance of the year 

(e) The Fisheries Department has introduced a con- 
ventional type multi-purpose vessel of 12 m 
(35 ft) with an appropriately powered diesel 
engine, which is more efficient than the canoes 
and has a far greater range. These vessels are 
being supplied to successful fishermen through an 
extended government loan scheme 

(f) The vessels have a one ton capacity ice box but 
could conceivably land up to two tons from a 
fishing trip of one to two days. (The existing 
canoes cannot carry more than 453 kg (1 ,000 Ibs) 
with gear) 

(g) It is anticipated that 30 canoes will be replaced 
by the new vessels over a five-year period 

(h) The present canoes land along a beach in an area 
800 m ( mi) long which constitutes the market 

(i) Power and water are avilable close to the main 
landing area. 

For the new vessel operations to be successful, it is 
obvious that the scheme must have both service facilities, 
and improved marketing for increased landings. The 
larger vessels will not be able to be beached and the 
landing of catches, refuelling, etc., will be most incon- 
venient. 

Production surveys must have been carried out to 
ascertain present production and a forecast made of the 
likely increases. This should be related to the resources 
and the likely sustained yield of fishing grounds within the 
range of the new fleet. 

Two sections of facilities 

The facilities necessary for developing the port can be 
divided into two sections although these are inter- 
dependent when related to the catch : 

(a) The necessary services for the vessels 

(b) The handling of the catch and all aspects of 
marketing. 

To provide both these services, centralization is vital. 
Under (a) the following must be planned : 

(i) Berthing facilities to facilitate unloading of 
catches and loading of gear and supplies 

(ii) Fuel and water 

(iii) Ice 

(iv) Workshop, repair and maintenance facilities 
including the provision or availability of a slip- 
way or the means of carrying out underwater 
maintenance 

(v) An area available for gear repair and storage. 

Under (b) an area of land large enough to accommodate 
foreseeable development as close as possible to the jetty 
or dock including: 

(i) A market building adjoining the jetty or dock 



(ii) An ice-making plant with ice storage or a readily 

available ice supply 
(iii) Fish cold storage rooms 
(iv) Easy vehicle access and parking space 

The selection of the site to a degree will be dependent 
on available water frontage and land and conformity 
with town planning besides meeting conditions of weather 
for the safety of the fleet. Such a fishing port development 
may be planned for phased development, by meeting the 
most urgent needs first, and it is always the case in 
developing inshore fisheries that changes from traditional 
methods will be necessary. 

Sources of financing and management 

In the example being considered, it is very unlikely that 
finance for port development will be available from the 
industry, as the financing of vessels is itself to be made 
available from government sources or with government 
backing. The chances are that the government will have 
to provide the total finance, as the whole development is 
in the national interest, and can be classed as a long term 
investment in the fishing industry. 

Vested interests in the private sector, such as oil com- 
panies, may be willing to provide some capital or infra- 
structure in exchange for certain trading rights, but in 
such cases the infrastructure should conform to the 
overall plan. 

It is unrealistic to expect that port development works 
such as jetties or docks for an inshore fisheries port will 
be self-amortizing. On the other hand, well managed 
markets, slipways and workshops should pay their way. 

Management for these types of facilities can pose a 
major problem. Co-operative management from within 
industry is rarely successful without supervision and 
guidance over a number of years. 

In many countries, the local authority (town or village 
councils) are the traditional operators of all markets. This 
authority covers the enforcement of health and sanitation 
regulations and collection of market dues from individual 
stall holders, traders and general users of the market. 
These markets are not operated as businesses, but as 
public utilities providing a source of revenue. Therefore, 
the experience necessary for the management of a small 
port, a wholesale fish market with an iceworks, a slipway 
and service facilities are not likely to be available from the 
town authority. 

A not unusual solution to this problem is to place the 
management under an existing government statutory 
board already involved in other marketing such as an 
Agricultural Marketing Corporation or a State Develop- 
ment Corporation or create such a board to manage the 
port and markets. Alternatively, the different facilities 
may be leased out on contract for private enterprise 
operation and management. 



INSTALLATIONS IN ESTABLISHED HARBOURS 

A fisheries based on a major shipping harbour may face 
many difficulties in port development. First the port will 
have been developed over a considerable period and 
expanded with general economic growth. In all harbours, 
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\vater frontages are at a premium as many industries are 
best sited with access to water. In all probability, the future 
development of fisheries has not been considered. 

This means that when the time comes to provide 
essential facilities for an expanding fishing industry 
many, if not all, of the easy and accessible frontages 
suitable for a fishing terminal will have already been 
taken up. 

A major port will service a major city and will be the 
terminal for distribution to all large centres in the sur- 
rounding area. As such, most services necessary for a 
fishing port will be available and the markets for increased 
fish production for either fresh, frozen or processed fish 
should be easily accessible. 

To gain a place in the overall port plan the priority for 
fishery development most be firmly established as soon as 
possible, otherwise any existing occupancy by the locally 
based fleet will be continually under pressure by other 
competing industries. 

The late, and often slow development of a fishing 
industry, puts it at a disadvantage to well established 
interests for a site in a port. 

The final decision will have to come from the highest 
government level and for such a decision to be made the 
supposing evidence must be factual and based on a sound 
knowledge of the available fish resources, the incentives 
to exploit them such as markets or export and the likely 
future investment in the industry. 

The resources 

The available resources as related to fishing port develop- 
ment can be divided into two types based on markets, and 
although these will be inter-related, they are likely to have 
a bearing on the priority given to development when con- 
sidered by a government interest in accelerated expansion 
of all aspects of the economy. 

Certain marine products such as shrimp (prawns), 
lobsters (crayfish), and tuna, attract investment for the 
export market. Once a resource of any of these products 
becomes internationally known, a country stands to bene- 
fit substantially from its exploitation both in foreign 
currency earnings, and earnings through employment and 
services, whether carried out through local or foreign 
investment. Resources such as these are likely to raise 
the priority of fisheries for improved harbour facilities. 
The ultimate choice of site for basing the fishing opera- 
tions may depend on government willingness to provide 
the infrastructure to accommodate a fishing fleet. 

The other type of resource is fish for local consumption 
either fresh, or processed in the short term, but with 
considerable possibilities of expansion. The priority given 
to this type of fisheries may be influenced by a number of 
factors, such as scarcities of animal protein in local diets, 
replacement of imports by local production, as well as 
increasing population pressures. 

In an established commercial shipping harbour with 
limited water frontages, it is unlikely that individual 
fishing companies can be allotted their own frontage for 
development; therefore, considerable planning is neces- 
sary to provide adequate facilities which will meet the 
needs of the industry as a whole. This particularly applies 
to wharfage. 



Required information 

The case for harbour development must be carefully 
planned for presentation. This under normal circum- 
stances will be the responsibility of the Fisheries Depart- 
ment, and all relevant information on the existing situa- 
tion must be collected, and future expansion forecast. 

The information necessary for the presentation would 
include: 

(a) Number and type of vessels using the port: 
classified according to size, draft, and types of 
fishing being carried out 

(b) Production, broken down into its utilization, 
such as, shrimp for processing and export, fish 
for fresh marketing, fish for processing, etc. 

(c) Frequency of unloading for each classification of 
vessel, time spent at sea and time in port for 
unloading and preparation for sea 

(d) Servicing requirements, fuel, ice, stores, etc. 

(e) Marketing arrangements, including the average 
number of buyers, their various classifications 
and quantities handled 

(f) Transport and distribution arrangements 

(g) Existing fish handling premises, either marketing, 
storage or processing and their location 

From this information, the type and size of the facilities 
can be worked out with ample allowance for expansion 
depending on the size and extent of the marine resources 
and the future requirement of the country for fish. 

Forecasting future development 

The changing pattern of world fisheries over the last 
decade, with the introduction of distant water refrigerated 
vessels, and the factory or mother ship concept, opens up a 
completely new source of supply to developing countries 
if the markets are available. This must also be considered 
in the planning of port and market development. 

It is not intended in this paper to go into the adminis- 
trative machinery for proceeding with fishing harbour 
development; this must vary by country. The intention is 
to stress the needs and extent of the components which 
are necessary for this type of development. These will be 
the same for new port facilities in an existing harbour, or 
a completely new harbour, although there are likely to be 
limitations in the first by reason of available water fron- 
tage and adjacent land areas for fishing industrial 
development. 

Likely requirement of the port 

The purpose of the fishing port must be the most efficient 
turn round of vessels, which includes unloading and 
access to land based services. Most of the developing 
countries are in the tropical zone which calls for extra 
care in handling marine products. Marketing is generally 
in the hands of a large number of small traders with few, 
if any, facilities. This calls for extra space in a wholesale 
market, both to accommodate a large number of buyers, 
and to provide facilities for cleaning, packing and dis- 
patch with adequate parking. Ice and cold storage are 
essential in any marketing complex. Remembering that 
fisheries are in the early stage of development, it is unlikely 
that there will be many established wholesale depots or 
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processing plants. To provide improved and extended 
marketing of marine products, these types of facilities 
will grow with the industry. It is therefore, most important 
to plan for an extensive fishing industrial area. This 
should be located as close as possible to the landing point, 
preferably adjacent to it. Included in the industrial area, 
provision should be made for all fleet servicing, including 
workshops, gear supplies and storage 

With the number of people involved in maintaining a 
fleet, marketing, distribution, etc., adequate public utili- 
ties such as toilets, wash rooms, and possibly a hostel and 
catering facilities must also be provided. 

A new expanded industry will require a great number 
of trained personnel both for sea service and the asso- 
ciated industries ashore. These training facilities could well 
be located within the complex and should be considered 
in the overall planning. 

The whole area for fishery development must finally be 
linked to the other services in the harbour and town or 
city. All types of transport will be involved and in con- 
siderable numbers. This means that access must be con- 
venient and fit in with planned highway development. 

A major wholesale market and fish processing plant 
will provide an outlet for smaller fisheries based within 
transport distances of the harbour. Provision must, 
therefore, be made for receiving fish by road or possibly 
rail transport. Receiving, weighing, sorting, packing and 
sales for this fish must be integrated with the "flow 
through" of fish landed from the docks. The market 
should be so designed, that each operation of the market 
progresses from the point of arrival through to dispatch 
with such items as containers and ice being available at 
the appropriate points. This will minimize congestion and 
permit better control of each operation. 

If frozen fish is landed, it should by-pass the fresh fish 
wholesale market and go direct to cold stores. Depending 
on the traditional products of the country, provision may 



be necessary for a separate market for processed fish such 
as smoked, sun-dried, or salted products. 

Modem fish marketing and distribution demands the 
best possible communication mediums. Ship to shore 
radio is an essential for large vessels unloading bulk 
catches. Telephone services on land can greatly assist in 
gathering market intelligence. These communications 
media should be set up within the market complex in any 
new fishing port development. 

The finally selected site must confirm with town plan- 
ning and in all ways conform to health and sanitation 
rules governing the location. 



FISHERIES DEVELOPMENT POLICY 

The decision to undertake major fishing port and market 
development, either to accommodate a growing local 
fleet, a foreign fleet exploiting a particular fishery, or in 
order to attract investment into the industry to exploit 
known resources and provide a base for a processing 
industry, must be taken at the highest government level 
because of the financial commitments involved. 

Apprehension is invariably expressed by inshore fisher- 
men as to the ultimate effect on their livelihood of a large- 
scale industrial type fishery. Provided there is a parallel 
development at the smaller landings, such as provision of 
ice and other essential facilities, the inshore fisherman 
stands to gain substantially from the new outlets and 
markets created by the landing of bulk catches. Almost 
every inshore fishery has a glut period, and, because the 
period is generally short and inconsistent, it does not 
warrant the provision of expensive holding facilities which 
will be under-utilized during the greater part of the year. 

The type of facilities which are required in a new fishing 
port would be such that local gluts can be handled and 
absorbed at an economic price and thus provide a much 
more stable income to the small-scale operator. 
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Development of Fishing Ports and Port 
Markets in the Indo-Pacific Area 

by G. N. Subba Rao 



Developpement des ports de ptehe et des marches portuaires dans la 
region Indo-paciflque 

L'autcur passe en revue les probl&mes du developpement des ports 
de pdche et des marches portuaires dans la region indo-pacifique. 
L'industrie reposant principalement sur des bateaux de peche de 
taille relativement faible op6rant a partir de bases tres disperses, 
rimplantation d'un certain nombre dc petits ports de peche bien 
situes et disposant des installations annexes indispensables contri- 
buerait a la concentration de Tactivit^ halieulique en ces points et 
favoriserait en fin de compte sa modernisation. La communication 
insiste sur la necessity d'dtudes preliminaires approfondies site, 
courants, taux d'envasemenl, etc. avant la mise en route de tout 
travail de construction. 



Construction y mejoramiento de puertos pesqueros y mercados por- 
tuarios en la zona del Indo-pacifico 

Se examinan los problemas suscitados por la construcci6n de puertos 
pesqueros y mercados portuarios en la zona del Indo-pacifico. 
Como la industria esta basada principalmente en embarcaciones de 
pesca relativamente pequeftas que operan desde centres muy 
diseminados la existencia de pequefios puertos pesqueros en lugares 
adecuados y dotados de las instalaciones y servicios auxiliares 
necesarios, ayudaria a concentrar la industria en tales puertos y, en 
su caso, a modernizarlos. Se pone de relieve la necesidad de efcctuar 
un cuidadoso estudio preliminar del emplazamiento, movimientos 
de las corrientes, ritmo de sedimcntaci6n, etc., antes de llevar a cabo 
obras estructurales. 



THE fishing industry in the Indo-Pacific area operates 
at different technological levels in the different 
countries and the development of fishing ports in 
the emerging countries of the area presents certain charac- 
teristic features. In most of these countries, the industry is 
widely scattered and the types of fishing craft employed 
vary from 5 m (16 ft) long catamarans to 25 m (82 ft) long 
trawlers. However, most of the boats are small and are 
engaged mainly in the exploitation of the inshore re- 
sources. The industry is based on individual or small-scale 
units and there are very few big companies. The moderni- 
zation of the industry is largely hampered by a lack of 
the essential facilities such as landing centres, wholesale 
markets, ice supplies, repair and maintenance services, 
navigational aids, etc. The boats do not sail to the more 
distant but productive grounds because of lack of shore- 
based navigation and communication aids. Limited 
experience in the area, particularly in Hong Kong and 
Karachi (Pakistan), has shown that provision of a fish 
harbour and ancillary facilities has generally resulted in 
the centralization of the industry, and the growth of other 
related industries around the area such as ice plants, 
machine shops, boatbuilding yards and processing fac- 
tories, to the benefit of the fishermen. FAO, through the 
Indo-Pacific Fisheries Council, has continued to impress 
on Member Governments the importance of providing 
the necessary developments such as modern fish harbours 
and ancillary facilities to assist the industry's growth. 



RECENT DEVELOPMENTS 

Some factors which hinder growth in the region are: 

(a) Small fishing units operate from widely scat- 
tered centres 

(b) Majority of the craft are small and normally do 
not draw more than 1 .5 m (4 ft 6 in) ; (a good per- 



centage of the craft are motorized but oar and 
sail propelled craft still predominate in many of 
the countries) 

(c) Small fishing boats land their catch at improvised 
points such as river mouths or small coves which 
have no facilities for on-the-spot handling or 
marketing. At most of these places, landing is 
generally possible only during the high tide and 
in most cases, fish have to be transhipped to 
shallow draft barges for landing 

(d) The collection of fish, its transportation to 
markets and the actual marketing is done by 
middlemen and the fishermen have largely to 
depend on these middlemen to dispose of their 
catch. 

During recent years, FAO has been associated with 
important developments that have been taking place in 
some of the countries in regard to fishing ports and port 
markets. 

In Pakistan, a fish harbour was constructed more than 
ten years ago. Provision was made for accommodating 
about 300 boats. 

Another project with which FAO is closely associated 
is in India. Three experts under the UNDP/TA program 
carried out a survey of 28 possible sites for fish harbours. 
This has now resulted in a UN Special Fund Project for 
a pre-investment survey of the sites before actual con- 
struction is undertaken. 

Other 'recent developments are in Ceylon and Singa- 
pore. In Ceylon, a number of small fish harbours and two 
large harbours are being developed. The small harbours 
are at Mutwal (Colombo), Beruwala, Mirissa and Tan- 
galle. These will accommodate boats of about 2 m draft 
(at Mutwal larger boats can be accommodated) and are 
provided with a reinforced concrete wharf. The shore 
installations will include a hall for auction and repacking, 
an ice plant and a small cold store. The larger fish har- 
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hours are being developed within the already existing 
commercial harbours at Galle and Trincomalee. The 
GalJe harbour Is expected to be finished within about two 
years. It is to be developed as a major tuna fishing base in 
the Indian Ocean. The proposed shore facilities include a 
large wholesale market, processing factories, a 2,400 ton 
cold store (-20F) (-6C), 15 tons/day freezing capa- 
city, and an ice plant with a capacity of 50 tons/day. In 
Trincomaiee which is also to be developed as a major 
fishing port, it is proposed to provide a 300 ton cold store, 
50 ton store for fresh fish, ice production capacity of 60 
tons per day and a freezing capacity 10 tons/day. 

In Singapore, a large fishing port as an annex to the 
commercial port has just been completed and is able to 
handle ocean-going vessels. A wholesale market and 
ancillary facilities are provided. 



PROBLEMS OF DEVELOPING COUNTRIES 

The problems associated with the development of fish 
harbours and wholesale markets in the Indo-Pacific area 
are many. Selection of the site is important and may 
usually have to be at a river mouth or at a small natural 
harbour with surrounding fishing villages, or it may form 
a part of a larger commercial harbour capable of accom- 
modating larger draft vessels and having large hinterland 
urban markets. In a few south-east Asian countries river 
mouths afford a convenient site for fish harbours mainly 
because fish is transported by water to upcountry areas. 
Before constructing the harbour installations, the prob- 
lem of silt deposition should be carefully investigated. In 
one country in this region, during the last three years, a 
number of small fish harbours, mainly to accommodate 
boats drawing about 2 m (6 ft), have been constructed 
without any experimental studies of the design, silt load 
of the water, current movements, movement of bottom 
deposits, etc. The result has been that within a year, some 
of the harbour basins are being heavily silted up and are 
in danger of being completely filled up. This means that 
expensive periodic dredging will be necessary. Detailed 
preliminary investigations are therefore very essential, 
before constructional work is undertaken. The other 
problem is communication between the landing centre and 
the consuming centres. The development of new fishing 
ports will have to go hand in hand with development of 
road communication. 

Facilities required 

The basic functions of a fish harbour and its ancillary 
facilities will be to provide for: 

(a) landing of the catches, preferably directly into the 
wholesale market 

(b) berthing of the boats for refuelling, re-icing, etc, 
in preparation for a new voyage 

(c) maintenance and servicing of the hull and engines. 

The ancillary shore facilities may include: 

(a) a wholesale market for fresh fish 

(b) cold storage for holding fresh and frozen fish, 
and a freezing plant 



(c) wholesale markets for freshwater 6sh as well as 
for dried and salted fish 

(d) salted and dried fish stores 

(e) fish curing yards where fishermen or their fami- 
lies can individually or collectively salt and dry 
fish under hygienic conditions 

(f) space for fish processing plants such as boiling, 
smoking, fish balls and sausages, etc. 

(g) ice plants and loading and unloading equipment 
(h) fish boxes and baskets manufacturing facilities 
(i) a slipway 

(j) a fuel terminal 

(k) workshops 

(1) social amenities to the fishermen 

(m)road and where necessary, rail siding to facilitate 

distribution to upcountry markets 
(n) navigation and communication aids for assisting 

vessels on the sea. 

Types of harbours 

The types of fishing ports and shore facilities that arc 
likely to be required in the Indo-Pacific region during the 
next five years generally fall into three categories depend- 
ing on the type of boats, the location of the fishing vil- 
lages, and the hinterland urban markets. 

One type of facility would serve groups of small vil- 
lages where fishermen still rely on oar and wind propelled 
craft, or craft propelled by small outboard engines. In 
spite of motorization and the introduction of improved 
craft, the traditional types of craft will continue lo exist 
for a long time. The location of landing facilities will 
usually be at a river mouth or in small protected coves. 
The structural work will involve the construction of a 
small quay where the fish can be landed. The shore facili- 
ties should include a small flake-ice plant, a cold store, a 
net making and drying facility, roads, a hygienic fish 
curing yard and where warranted, a small wholesale mar- 
ket which can be run by the fishermen's association or a 
co-operative. 

Another type is a small fish harbour which can accom- 
modate mechanized boats drawing up to 2 m (6.6 ft) of 
water. A somewhat longer quay will be needed or, where 
necessary, finger-like jetties will have to be provided. The 
quay should preferably have three sections one at the 
wholesale market where fish can be directly landed from 
the boat, one for the preparation of the boat for a new 
voyage such as loading of ice, refuelling, etc., and the third 
one for berthing of boats in the basin. 

The shore facilities for such smaller fish harbours will 
include a wholesale market, ice plants, cold stores, fish 
curing facilities, servicing and maintenance facilities, 
fuel depots, navigation and communication aids, etc. A 
number of harbours of this type have now been con- 
structed or are under construction in some countries of 
South Asia. It is likely that the new fishing ports and port 
markets in South East Asia will be largely of this type 
during the next few years. 

The third type of fishing port is the large one capable 
of accommodating boats of 6 m (20 ft) or more draft. At 
present, fishing activities in this region are generally con- 
fined to coastal areas but deep sea fishing is now being 
taken up on a commercial scale particularly in Ceylon. 
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At present, the need for this class of fishing port in south- 
east Asian countries is limited but will increase in the near 
future as the average size of the boats in the fishing fleets 
becomes bigger and the industry has to look to the more 
distant grounds for increasing production. 



OPERATION OF FISHING PORTS 

In countries with more developed fisheries, a large number 
of ports and port markets are regulated by fishermen's 
co-operatives or associations as in Taiwan, Japan and 
Korea. In HongKongand Thailand, autonomous market- 



ing organizations sponsored by governments operate the 
markets. The Karachi fish harbour and wholesale market 
is operated by the Fishermen's Co-operative Society 
which has more than 3,000 members. In the developing 
countries, if there is a well developed fishermen's co- 
operative or association, the markets, particularly in the 
smaller fish harbours, could be handed over to these 
organizations who will operate it in the best interests of 
the industry. If there are no well developed co-operatives 
or associations, a government-sponsored marketing 
agency or corporation could take over the market opera- 
tions until the time when fishermen's organizations attain 
a level where they can take over. 
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Considerations in the Planning and Design of 
Fishing Ports and Landing Places 

by 

Members, Engineering Branch (Marine Division)., Office of Public Works, Dublin, Ireland 



Considerations sur I'organisation et la conception des ports de peche 
et des centres de debarquement 

Les auteurs ont rassembld des notes qui reftetent I'exp6rience 
acquise concernant certains problemes de genie civil apparus lors dc 
I'amenagement dc petits ports de peche. 

Les centres de dbarquement de conception simple continuent de 
rendre de grands services en nombre d'endroits, et il peut suffire de 
tegeres ameliorations pour encourager les initiatives et reveler des 
avantages qui, dans les sites les plus favorises, justifieront peut-etre 
une expansion des installations permettant 1'emploi de navires 
modernes. En maticre de genie civil, le port idal doit notamment 
repondre aux quatrcs conditions suivantes : constituer un Havre sur, 
accessible meme par mauvais temps ; 6tre assez profond et spacieux ; 
ctre dot6 d'ouvrages d'accostage adgquats; disposer d'une surface a 
terre suffisante. La condition primordiale, a savoir securite et 
accessibility par tous les temps, revient tres cher si on doit 1'obtenir 
artificiellcment, et toutes les solutions d6coulant du choix cTun site 
peu satisfaisant a cet 6gard bassins avec portes on estacades flot- 
tantes, emploi de slipways ou d'6!6vateurs du type "synchrolift" 
presentent des inconvenients. 

Lorsqu'on ddsire proc^der a I'approfondissement d'un port, la 
provision des besoins doit se faire a long terme et etre gen^reuse, car 
une nouvelle reprise en sous-oeuvre ou un nouveau minage peuvent 
revenir extremement cher et presenter de grandes difficult&j si le 
trafic est intense, Lors de 1'approfondissement, le gros des frais peut 
provenir du soutdnement des murs de quai existants. Le choix de la 
methode peut ddpendre souvent de la necessite d'amdliorer certaines 
autres caract&ristiques du port. Lorsqu'on evalue le cout de I'appro- 
fondissement, il importe de tenir compte des dragages periodiques 
d'entretien, dont les frais doivent entrer dans le calcul du cout reel. 
Le dragage offre souvent le moyen le moins ondreux d'assurer la 
praticabilite d'un chenal d'acces sur un littoral sableux. 

II importe de disposer d'une surface a terre suffisante pour le 
trafic, remmagasinage, et autres activites liees directement ou 
indirectement au port. II ne faut pas qu'une expansion ult&ricure 
soit freinee par le manque deplace. 

Si 1'obtcntion de rcnseignements complets sur le site risque 
d'dtre lente et couteuse, elle revet n^anmoins une grande importance, 
car emplacement ou conception du port peuvent difficilement etre 
modifies ulterieurement. 

Les travaux sur modelcs red u its sont extrdmement precieux, qu'il 
s'agisse d'obtenir une image d'ensemble ou de confirmer un detail 
du plan : en fait, pour certains sites, ils sont presque indispensables. 



Consideradones sobre la planificaci6n y diseflo de puertos pesqueros y 
desembarcaderos 

Se trata de una reunion de notas sobre la experiencia del autor en 
algunas cuestiones de ingenieria civil que han surgido al construir y 
mejorar pequeftos puertos pesqueros. 

Los desembarcaderos sirven todavia para el desempefto de u tiles 
cometidos en muchos lugares y las pequenas mejoras puedene stimu- 
lar a las empresas, revelando otras ventajas que, finalmente, en los 
mejores emplazamientos puedcn justificar su ampliaci6n para barcos 
modernos. Cuatro de las condiciones que requiere la ingenieria 
civil en relacidn con un puerto ideal son las siguientes : un refugio 
seguro accesible en condiciones de mal tiempo; suficiente cspacio y 
profundidad; buenas instalaciones dc atraque; suficiente espacio en 
tierra. La condicion mas importante de un puerto, esto es la seguri- 
dad y accesibilidad con cualquier clase de tiempo, es muy costosa de 
obtener artificialmente y las otras possibilidades, es decir, el aceptar 
un refugio inferior a I que sc considcra ideal, muelles provistos de 
esclusas o plumas de cargar y de varaderos o clevadores de cmbar- 
caciones, poseen sus proprias dificultades. 

Cuando hay que profundizar un puerto, el pronostico acerca de 
sus necesidadcs debe hacersc considerandolo para largo plazo y de 
un modo amplio ya que su posterior apuntalamiento o voladura del 
existente pueden ser bastante costosos y difficilcs en un puerto muy 
activo. La mayoria de los costos ocasionados por los trabajos de 
profundizaci6n es posible que se debar al de reforzamiento de los 
muros de los muelles existentes. La elecci6n del metodo va unida 
frecuentemente a la necesidad de mejorar algunas caracteristicas del 
puerto. Al estimar el costo de los trabajos de profundizacion es im- 
portante tener en cuenta el costo del dragado ya que el costo real 
debe incluir esta cantidad capitalizada. 1 dragado es posible que 
sea el modo mas barato de mantener un canal a traves de una costa 
arenosa. 

En tierra debe existir suficiente espacio para cl trafico, el almace- 
namicnto y las actividades directa o indirectamente relacionadas con 
el puerto. La ampliaci6n no debe encontrar dificultades por falta de 
terreno. 

Una amplia informaci6n sobre el lugar del emplazamiento puedc 
ser lenta y costosa de obtener, pero es importante disponer de el las 
a causa de la dificultad de efectuar cambios posteriores con respecto 
al emplazamiento o disefto. 

Los modelos son muy valiosos ya sea para tener un cuadro general 
o para confirmar un detalle del disefto; en ciertos lugares son casi 
esenciales. 



THE Office of Public Works is the Government 
agency responsible for, inter alia, the maintenance 
and administration of State-owned marine works 
principally the three State harbours at Dun Laoghaire, 
Howth and Dunmore East, each of which includes an 
important or predominant fishery harbour unit and for 
a wide range of smaller works, used mainly for fishing 
purposes, along the Atlantic seaboard of Ireland. The 
Engineering Branch (Marine Division) additionally 



plans, designs and constructs marine works for other 
Government Departmentsin particular for the Depart- 
ment of Agriculture and Fisheries and the Department of 
Transport and Power. The Office also advises these 
Departments on schemes of harbour development sub- 
mitted by local harbour authorities and other bodies 
seeking Government aid, technical or financial, for such 
schemes. The Office is thus concerned with the whole 
1,100 km long seaboard of the State. 
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This paper is concerned only with the smaller marine 
works used by fishing vessels and fishermen. It does not 
purport to describe the various forms of construction or 
techniques used in marine engineering. The paper is 
rather intended as a collection of notes, to draw the 
attention of engineers and others concerned with the plan- 
ning or design of fishing ports and facilities, to certain 
considerations which have come to the attention of a group 
of engineers engaged for many years in this field, and 
which may not immediately occur to the designer of such 
works at the preliminary stage. 

Fishing ports vary greatly in size and importance. At 
one extreme they can be centres of international fishing 
activity, equipped to deal with every aspect offish catch- 
ing, handling, marketing and processing, and to meet all 
the needs of fishermen and fishing vessels. At the other 
extreme a fishing port may be little more than a simple 
landing-place; a cleft leading to an otherwise inaccessible 
shore, a strip of smooth beach or a short length of rough 
quay wall with a few hundred square metres of working 
and storage space 

The small and primitive landing place should not be 
despised. A great number of fishermen have nothing else 
and a vast volume offish is landed at such places through- 
out the world. Even the smallest and most remote places 
may have a contribution to make to the economy, and it is 
frequently the case that the varieties of fish most in 
demand and selling at the highest price come from such 
ports. Quite often they are reasonably adequate for the 
landing offish or the safe-keeping of boats and in the past 
there was little demand, or indeed need, for facilities on 
land. Now, space around the landing places and the 
approach roads thereto have become quite inadequate for 
modern usage. Additional space ashore and road improve- 
ments are generally cheap to provide by comparison with 
marine works in tidal waters. By encouraging enterprising 
fishermen quite simple improvements may suffice to 
reveal the natural advantages of a site. Fishing activity 
will grow, one improvement will be followed by another, a 
community will form and before long some major develop- 
ment work may become economically justified. 



IDEAL PORT PROVISIONS 

The ideal port, fishery or otherwise, will provide many 
things. This paper deals mainly with four: 

(a) safe refuge accessible in bad weather 

(b) sufficient depth and room in the approach and 
anchorage 

(c) satisfactory berthing facilities 

(d) adequate shore space around the harbour 

There are other factors of great importance of which 
proximity to good fishing grounds, satisfactory land com- 
munications, commercial facilities and social amenities 
near the port, well-organized marketing arrangements are 
a few. 

The ideal will not often be attainable and compromise 
will often be necessary, but the four basic necdslisted 
above must at least remain constantly in the planner's 
mind. 



SAFE REFUGE ACCESSIBLE IN BAD WEATHER 

The first need of every fisherman is a safe harbour; 
somewhere to bring and keep his boat where he can be 
confident that it will be secure, whatever the weather, 
with the minimum of attention. The ideal harbour of 
refuge will be safely accessible in any weather. Once 
inside, the vessel will lie in calm water, riding to normal 
moorings or alongside a quay without any tendency to 
range and chafe against rendering. In a natural harbour 
of refuge such conditions will be provided by a long 
approach channel or, if close to the open sea by an 
entrance narrow in relation to the area of enclosed water 
within. Such conditions are costly to provide artificially. 
Because the entrance must be wide enough to allow of 
safe and easy passage in bad weather the basin, for even a 
few small boats, must be relatively large in order to give 
adequate spending area for waves penetrating the har- 
bour. For a small fleet a large artificial basin is thus clearly 
out of the question economically. Two alternatives are 
available if the boats are to remain afloat: 

(a) to accept less than ideal conditions; or 

(b) to provide a removable barrier in the entrance 
to a smaller basin 

Each solution has its dangers, both of a psychological 
rather than an engineering nature, and it is with this 
aspect of the problem that these paragraphs deal. 

The too-small basin can create a sense of false security. 
Boats may be left safely afloat for months or even years; 
then a storm exceptional in either strength or direction 
occurs and boats at anchor are damaged or lost. Even 
if such harbours are used only for good-weather fishing, 
an unpredicted gale can be disastrous. 

Fate of latecomer 

The moveable barrier dock gate or booms presents a 
different problem; that of the fate of the latecomer. 
Tempted by good fishing, optimism or failure to read the 
signs or listen to the weather forecasts, the latecomer 
arrives at his home port to find that the entrance has been 
closed. Closure of the entrance cannot be deferred too 
long or the operation becomes hazardous or impossible, 
and boats already within will be damaged or destroyed by 
entering seas. On one occasion in the West of Ireland 
dock gates already closed were opened in response to the 
pleading of a late arrival and were smashed, together 
with all the boats already sheltering inside. 

If possible, the entrance to a refuge dock should be 
located so that boats unable to gain admission have room 
to alter course at a late stage and return to deep water; 
they can then at least seek an alternative shelter. The 
entrance should be given as much protection from wave 
action as possible both for the safety of entering vessels 
and of the barrier itself, by careful siting, supplemented if 
necessary by an artifical breakwater. An effective break- 
water is, however, likely to be extremely costly. 
The possibility of the failure of the barrier in a severe 
storm clearly cannot be tolerated. It may be noted, how- 
ever, that the barrier need not be watertight, since its 
purpose is to keep out waves and not water. 

Where no other solution to the problem of providing 
safe anchorage afloat is practicable, the limitations of a 
dock must be made very clear to all concerned. 
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Removing small boats from water 

Where neither natural shelter, practicable artificial har- 
bour nor refuge is possible or economically practicable, a 
partial solution for small craft may be to provide some 
means of removing them from the water. This is, of 
course, the small boat owner's normal response to the 
threat of a storm. The traditional method of getting a 
small boat out of the water is by some form of slip, which 
can be anything from a sandy beach to the modern 
sophisticated slipway with power haulage and elaborate 
cradles. As a form of refuge from storm, the first-men- 
tioned version of the slip, a beach of unlimited width and 
the means of handling several boats simultaneously, 
whether by manpower or winches, has much to commend 
it. Any slip which can accept only one boat at a time, 
however highly mechanized and streamlined in operation, 
must be suspect if it is to be used in rough weather or in an 
emergency for hauling numbers of boats ashore. 

Loading a boat on to a cradle, so that as it leaves the 
water it is held securely upright, without strain or local 
damage to the hull, is quite practicable, although a 
delicate operation even in conditions of calm water and 
unhurried handling. The same operation carried out in 
disturbed water, possibly at night, urged on by a queue of 
late arrivals well aware that conditions are worsening, is 
very different. A quite minor accident in slipping a vessel, 
or in the subsequent handling of it, could easily block the 
slip for many minutes with disastrous results to the wait- 
ing boats. If a slip of this nature is proposed as a means of 
providing refuge, it is imperative that its limitations 
should be clearly understood and accepted. 

The gradient of a slip is important. Too flat a slope 
reduces effort, hand or power, but prolongs the operation. 
It may also make launching difficult and the structure will 
occupy unnecessary space. If the slip is too steep, hand 
movement of even the smaller boats becomes impossible. 
Experience would suggest a gradient of approximately 
1 : 8, or \2\ per cent, as a satisfactory compromise for 
vessels up to 12 m in length (40 ft). Where a simple ramp 
is required for the movement of boats by hand, a surface 
in the form of wide shallow steps with rounded noses is 
safer and easier to walk on and push from. 

Small boats have from earliest times been lifted in and 
out of the water by some simple form of crane, or by 
davit. Some engineers who are not also seamen faced with 
the problem of providing refuge for fishing boats, are 
attracted to the idea of a crane. The problem of attaching 
a heavy crane hook or a sling to a rolling and pitching 
vessel in worsening weather, perhaps in the dark, without 
injury to either the boat or the men concerned, must rule 
this method out as an emergency operation. 

Two modern devices 

Two recent developments, a submersible boat-platform, 
and an overhead gantry carrying slings which are lowered 
into the water and over which the boat moves and is 
lifted, cradled in these slings, would seem to offer advan- 
tages for the removal of boats rapidly and safely from 
calm water, and would take up little harbour space. 
Although these operations are less costly and less time 
consuming as a solution to the problem of removing boats 
from the water in an emergency they must be ruled out for 
the same basic reasons as the mechanical slip. 



When the development of a small landing-place calls for 
the installation of new equipment, it is tempting to select 
power-operated plant winches, cranes or slips rather 
than hand-operated machines. Mains power, if available, 
has the advantage of giving instant starting with the 
minimum of attention, but power failure is not impossible 
and is more likely at times when the equipment may be 
most urgently required. Some stand-by should be provi- 
ded ; hand-operated gear may be acceptable as a stand-by 
for certain duties, for example for a crane to handle 
booms, to close a dock entrance, which may be in use for 
only short periods a few times a year. 

Maintenance of the equipment to keep it ready for duty 
and operationally safe, for the benefit of all, is most 
important. The responsibility for this duty must be 
allocated clearly to a competent individual ; with any 
elaborate plant, full-time operators should be appointed. 
It is particularly important to ensure that where a slip or 
crane may have to be used in emergency conditions it 
should be immediately ready for duty, and that firm and 
fair control of the facility will be provided to avoid panic. 



SUFFICIENT DEPTH IN 
APPROACH AND ANCHORAGE 

F~ 

The commonest improvement demanded within a harbour 
is greater depth. It pays to be liberal in this respect. 
Deepening by stages at intervals of time is much more 
expensive than if carried out in one operation because 
amongst other things it necessitates bringing costly plant 
on to the site for a second time. It also disorganizes the 
operation of the harbour while deepening is in progress. 
Moreover, if the surrounding area has developed since 
the initial improvement it may be necessary to use explo- 
sives in an inefficient way to avoid damage to buildings or 
structures. Inevitably also there will be a long interval 
between the appreciation of the need to deepen and the 
completion of the work; the consequent uncertainty and 
delay may restrain fishermen from procuring more 
modern vessels. 

For these reasons, any forecast of the requirement of 
boats using a harbour, and of the expansion of the har- 
bour itself, should be long-range. The engineer will then 
be able to plan and execute the work with possible future 
developments in mind. For example, quays not on rock 
should be founded deep enough to minimize the need for 
subsequent underpinning. Again, when the harbour bed 
is rock, it may be worthwhile to drill and blast but not 
necessarily to remove the rock to a greater depth than 
the dredged level immediately proposed. The cost of such 
additional blasting work is relatively small when all plant 
is already on the site. 

A point which might be examined is whether it is 
essential to deepen the whole harbour area to provide 
flotation at all times for the deepest draught boat using 
the harbour. It is convenient for fishing boats to be able 
to lie afloat at all times alongside a quay, but once they 
have landed their catches and taken on necessary supplies 
they can move out to moorings. Off the West and South 
coasts of Ireland, where mean spring tidal range is in the 
region of 3J m (1 1.5 ft) low water of spring tides occurs 
at about mid-day or midnight. For vessels which leave 
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port daily in the early morning and land their catches in 
the evening, a very usual practice, it may be acceptable to 
provide flotation in berths for low water neap tides only, 
thus saving up to a metre of excavation. In this case the 
boats would move over to deeper naturally protected 
moorings for the low water spring periods. Steps in a 
harbour bed are, however, undesirable and should be 
avoided if possible, unless the saving is considerable. 

So-called "dry land" piers, extending only down to 
low water, have been often criticized but they are in 
fact in good company if on a very different scale with 
many ports where ships must await high tide before enter- 
ing or leaving. These piers serve a useful purpose if the 
activities for which they are mainly used can be deferred 
until mid or high tide. 

Deepening some areas 

Deepening may be proposed in order to lengthen the 
period of flotation for boats which can be allowed to take 
the bottom on soft material at low water. A shallow deep- 
ening which would expose rock is undesirable and, if such 
deepening is essential, then a sufficient depth of rock 
should be removed in order to accommodate a layer of 
soft material (which may have to be introduced artificially) 
and to allow for economical maintenance dredging. 

In estimating the cost of any deepening, the cost of 
future maintenance is clearly important, since the real 
cost of the deepening is the initial expenditure plus the 
capitalized cost of maintenance dredging. 

Most fishing harbours will have to rely for maintenance 
dredging on periodic visits by a dredging contractor. 
Where the quantity of material to be dredged is relatively 
small the cost of bringing the plant to and from the site 
will be a high proportion of the total cost of the operation. 
It will therefore sometimes be economic to overdredge on 
each occasion in order to reduce the frequency of visits. 
It follows that where the initial deepening is in rock, some 
rock excavation below the level necessary to provide 
flotation may, in the long run, prove profitable, since it 
will permit this economic overdredging. 

On keeping channels clear 

Maintenance of a channel across a sandy coast presents 
special problems. Normally it is achieved by regular 
dredging. But repeated heavy expenditure, apparently 
necessary in perpetuity, is understandably repugnant to a 
harbour authority and any alternative method offering 
hope of a permanent solution is attractive. If the channel 
is to be maintained at a depth significantly greater than 
nature provided, it is unlikely that there is a cheaper 
method than mechanical removal of material. Fixed 
structures, aimed at preventing shoaling in the channel or 
harbour mouth, have often been tried. For example, a 
training wall may be extended to cut off or deflect littoral 
drift and may make dredging unnecessary for some years 
but, normally, drifting beach material will ultimately 
reach the end of the extended structure, causing shoaling 
again, while in the meantime an erosion problem may be 
created elsewhere. Structural works could no doubt be 
designed to eliminate siltation for a long time, but it is 
likely that they would be so large that the cost of financing 
and maintaining them would greatly exceed any expendi- 
ture on regular dredging. 



In a number of piers, built generally during the last 
century in Ireland, a bridged opening was left near the 
root, to permit the free passage of drifting beach material 
which would otherwise be trapped by the structure, 
causing local siltation. So far as the authors are aware, 
this device has not been effective in reducing the siltation. 

Artificial scouring of channels water being held up 
and released at low tide has been tried with disappoint- 
ing results, probably because the storage available was 
insufficient to produce adequate velocities to move 
deposits into deep water. 

While the regular removal of accumulated material 
from a channel across a sandy coast will probably have 
to be accepted, alternatives to orthodox dredging plant 
are worth considering. Dredgers are very costly to build, 
man and maintain. If accumulated material is found to be 
entering a channel by a relatively narrow and well-defined 
route, the possibility of removing it by land-based equip- 
ment should be considered. A machine manned by a 
small crew, mounted on rails on an open-work gantry, 
easily withdrawn into shelter and less dependent on 
weather than floating plant, would cost substantially less 
to purchase and operate than a normal dredging craft 
and would at least merit serious consideration. If, as is 
often the case, accretion at one side is accompanied by 
erosion at the other side of the harbour entrance con- 
sideration should be given to the transfer of material across 
the navigation channel to relieve the erosion. 

Very detailed investigations, probably by means of a 
hydraulic model are clearly essential before solutions of 
this nature can be attempted. 



SATISFACTORY BERTHING FACILITIES 

Where improvements to existing berthing or landing 
facilities are sought, the first consideration is usually the 
provision of adequate depth alongside. The greater part 
of the cost of this operation is often in supporting existing 
quay structures. The choice of method usually lies between 
sheet piling, a false face, or a widening in open-work with 
a riprap apron to protect the underwater slope to the 
lowered berth. This choice is generally determined by local 
conditions. Buildings may be so close to the quayside and 
of such a nature as to make the tying back of steel sheet 
piling difficult. Open-work widening, with riprap, might 
be attractive if additional spending area to reduce wave 
action inside the harbour were desirable, but the loss of 
manoeuvring space resulting from this widening might 
preclude this method. 

In deciding between open-work and solid quays for 
fishing boats, the need for fendering should be kept in 
mind. It is probably unnecessary to provide any fendering 
on a continuous solid face for small boats, since any 
required "protection can be readily provided by tyres 
hung from the boats. Open-work structures, formed of 
relatively slender members, will require fendering to pro- 
tect the structure itself, and also the boat if there is appre- 
ciable movement in the berth which should drag the boat 
out of position. 

The fixing of the correct deck level of quays on any site 
where tidal records are deficient is a matter of difficulty. 
Abnormal tides due to storm surges can greatly exceed 
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predicted tide levels. A useful estimate of the maximum 
tide level may be possible if nearby harbours possess 
storm records, and these may have to suffice until local 
tidal data have been accumulated. The objections to very 
occasional overtopping of the deck by abnormally high 
tides must be weighed against the cost and inconvenience 
of a large freeboard. Occasional overtopping may be 
acceptable unless goods or equipment are habitually 
stored on the quay, or nearby at the same level. With small 
freeboard the possibility that at extreme high water the 
belting of a vessel may foul the quay edge or the tops of 
fenders, should be considered in the design. 

The need for providing landing steps for small vessels 
at a quay should always be examined critically .They may 
be required for goods traffic or other non-fishing use and 
probably for landing passengers, but they occupy valuable 
berthing space and it may be difficult to keep them free 
for the small boats for which they are intended. In an 
open-work pier exposed to strong currents where it is 
necessary to provide steps, safeguards should be provided 
to prevent a boat, landing at the steps, from being swept 
under the structure. 

ADEQUATE SHORE SPACE 
AROUND THE HARBOUR 

Adequate space ashore is necessary, close to the quays 
and also further inland, both for port expansion and for 
those activities that need not take place close to the 
water's edge. Quay space provided at considerable ex- 
pense should be reserved for essential quayside services. 
The most important provision near the quays or wharfs 
or at the landward end of jetties is open space, so that 
traffic may move with maximum freedom and accom- 
modation may be available for the handling, sorting, dis- 
play and high density storage that is inseparable from 
fishing operations. Where fish is sold by auction at the 
quay side, halls of adequate area should be provided close 
to the landing place; no other buildings appear to be 
needed on the actual landing quay. Fuel tanks should 
never be located on a pier or quay; oil can easily be 
supplied through underground pipelines from a distance. 

A plea may be made for various buildings and equip- 
ment at the quayside, but the question should be examined 
if the cost of providing - or setting aside - the length of 
quayside necessary for such purposes would be justified. 

Equipment for discharge of industrial fish should 
properly be located at the quayside because of the large 
quantities to be handled. Ideally, fish landings for other 
than human consumption should take place at jetties 
appurtenant to the reduction plants but separate, and if 
possible remote, from quays where fish intended for 
human consumption is landed. 

The design of all but the smallest harbours should aim 
at segregating the several distinct activities of the fishing 
industry the landing of fish, the taking on of supplies, 
emergency and routine repairs, berthage during bad 
weather or at weekends. All these activities should if pos- 
sible have their separate places, planned to minimize 
interference and cross traffic, afloat and ashore. The 
necessary facilities and amenities should as far as possible 
be located convenient to the appropriate area of the har- 
bour. 



Provide room for growth 

Developing fishing harbours, like most other successful 
enterprises, demand room for expansion both for harbour 
activities and for the many associated enterprises which 
will grow round a successful harbour. Even small landing 
places need space to store fishing gear and many perish- 
able and non-perishable supply items in addition to 
adequate approach roads and parking and turning space. 
As early as possible the harbour authority should 
acquire as much of the land surrounding the harbour as 
can forseeably be required, thereby forestalling speculative 
buying. Early and frequent consultations with the local 
planning authority is clearly to the advantage of both and 
the exchange of information on their future intentions can 
save much time and money. They will not otherwise 
appreciate each other's special problems. For instance, a 
scenic road ringing a harbour has obvious attractions aa 
an amenity and would seem to serve waterside activitiess 
Unless it is kept well back it may, however, cut off those, 
activities from essential services or vitally necessary space 
for expansion, while awkward traffic problems may be 
caused. On the other hand, easy public access to some 
observation points near the quays is desirable; the move- 
ment of boats is always of interest to visitors, who should 
also be able to buy fish for their own use directly from 
small hygienic shops or stalls at the port. 

Investigation of sites 

Before a marine works project is prepared in detail it is 
important that a comprehensive site investigation is con- 
ducted. Information sought would generally include, in 
addition to the normal topographical data obtained for 
any land based engineering work, the necessary hydro- 
graphical data, tidal and wave records, meteorological 
records, data on littoral movements and sedimentaiion, 
current patterns over a full range of the tidal cycle and, if 
in an estuary, river flood conditions. Tidal records should 
(if possible) be referred to a general or national datum 
since they may be of use elsewhere. Estimates of forced 
tides should be made from local information. Aerial 
photographs are valuable in exhibiting off-shore shoals 
and wave patterns, and are of great value as records. An 
automatic recording tide gauge should be installed as soon 
as possible on any sizeable scheme. This will record night 
tides, tidal surges and other phenomena which the best 
staff-gauge reader may miss. An automatic wave recorder 
is also highly desirable where wave action is an important 
consideration. However, either of these instruments 
require careful maintenance; a choked inlet to an auto- 
matic tide gauge can give results which, if undetected, will 
be worse than useless 

Unfortunately much of this necessary information is 
slow and costly to obtain. Nevertheless, the full investi- 
gation of a harbour scheme, even if it involves only the 
development of an existing port, can in the long run save 
money and result in a more satisfactory scheme. Where 
the site is new and undeveloped, a full investigation is 
even more important. Once the choice of a site has been 
made public it may well be impracticable to make a 
change to another location and essential changes in 
design from the normal may be extremely costly. One site 
in South East Ireland which seemed from a preliminary 
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examination to be eminently suitable for the development 
of a major fishery harbour, had to be rejected, following 
detailed investigation, because of difficult foundation 
conditions and higher than previously recorded local 
current velocities. These conditions would have at least 
tripled the original preliminary cost estimates. 

Investigation by means of hydraulic models can be 
extremely valuable; their use should be considered 
whenever confirmation of an aspect of design or the suit- 
ability of a site is required. Models can supply a general 
picture of a site or they can deal with a single feature, for 
example, the performance of a storm-wall. They are parti- 
cularly useful if doubtexistsabout the degree of protection 
which can be provided within a harbour, or where ranging 
is likely to occur in a berth. In a new harbour to be con- 
structed on a sandy coast they are almost essential. 



in close co-operation with Mr Carl G. Bjuke, Consulting 
Engineer from Gothenburg on the preparation of a pro- 
gramme of fishery harbour development in Ireland. 
His report (Carl G. Bjuke, 1959) will be of interest to 
anyone concerned with the development of fishing ports 
and his approach to the subject has been a stimulation to 
those of the present authors who have worked with him. 
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CONCLUSION 

Many of these notes have led from the work of this Divi- 
sion during the last decade when il was privileged to work 
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A Case Study of the Potential for a 
Fisheries Harbour 

by Economist Intelligence Unit Ltd 



Etude de la capacity potentielle d'un port de ptehe 

Lc present document est bast sur revaluation d'un projet de port de 
pcche & Aden et comprcnd une discussion sur les aspects econo- 
miques gcndraux d'une Evaluation des capacites portuaires. 

On discute tout d'abord des facteurs aflectant ia rentabilitd du 
projet tels que la necessity de travaux de dragage et la disponibilit 
d'espace pour les constructions, et Ton met en lumiere I'lmportance 
de prcndre en consideration aussi bien les ressources potent ielles en 
poisson que 1 'existence de marches, locaux ou d 'exportation, pour 
ce dernier, de mme que la concurrence d'autres ports. Le document 
met egalement en lumiere les differences existant entre les ports 
desservant des marches a poisson intdrieurs et ceux qui travaillent 
surtout pour les marches d'cxportation. On mentionne &galement 
les difficultes que Ton doit affronter pour obtenir de bonnes infor- 
mations statistiques et des donnees valables permettant d'evaluer les 
ressources halieutiques potcnticlles. 

Le document passe ensuite aux methodes devaluation de la 
rent abiJit6 d'un projet portuaire et fait une distinction entre trois 
points de vue spcifiques, a savoir celui de Pautoritd portuaire, de 
1 entreprise commerciale et de la communautd. Le document 
discute 1'emploi des techniques de flux comptant escomptd pour 
etablir les taux de remuneration des investissements, ainsi que 
1'emploi de 1'analyse des couts et des bengfices pour 6 valuer le 
projet a la lumiere des int^rets generaux de la communaute. Les 
propositions specifiques relatives a Aden avaient 6t6 calculees du 
point de vue de 1'autoritg portuaire, gtant donn le manque d'infor- 
mations adequates, sur les benefices de plus vaste portee. Le docu- 
ment conclut en affirmant que le projet, consider^ de ce point de vue, 
n*tait pas viable. 



Eitudio casufstico de las posibUidades de un puerto de pesca 

Basandose en el dictamen sobre un proyecto de puerto pesquero en 
Aden, se discuten los aspectos econ6micos mas generales del pro- 
yecto. 

En primer lugar se discuten los factores que afectan a la viabilidad 
econbmica del proyecto, tales como la necesidad de dragados y de 
terrenos disponibles, insistiendo en la importancia de tener en 
cuenta tanto la riqueza pesquera potencial como los mercados, 
nacionales o extranjeros, para cl pescado asi como la competcncia 
que pueden hacer otros puertos. Se ponen de manifesto las diferen- 
cias esenciales que existen entre puertos para mercados pcsqueros 
del interior y puertos para cl comercio de cxportaci6n; se alude 
tambi^n a las dificultades para la obtenci6n de buenas informaciones 
estadisticas y para evaluar la riqueza pesquera potencial. 

Se consideran despues los m&todos de valoracidn dc la viabilidad 
econ6mica de un proyecto de puerto, cstableciendo una distincion 
cntre tres particulares puntos de vista: el del propio organismo por- 
tuario, el de una emprcsa comercial y el colectivo. Se discute el 
cmpleo de tecnicas de dcscuentos a los pagos al contado para estable- 
cer los dividendos correspondientes a las inversiones, y el de analisis 
de los costs y beneficios para juzgar el proyecto en relaci6n con los 
intereses generales colectivos. Se hizo un calculo sobre la propuesta 
particular relativa a Aden basado en el punto de vista del organismo 
portuario, por no disponer de informaciones adecuadas sobre 
mayores beneficios, llegndose a la conclusi6n de que, desde dicho 
punto de vista, el proyecto no seria probablemente viable. 



THIS paper is drawn from experience gained by 
The Economist Intelligence Unit Limited (ETU) 
during a study of the economic viability of a 
fisheries harbour at Aden, and also considers, in broad 
outline, the economic approach to the broader appraisal 
of harbour and port schemes. 
The analysis is undertaken in three main stages: 

(a) General geographical and physical factors of the 
project are assessed in so far as they relate to the 
economies of the scheme 

(b) Assessment is made of the economic factors 
which must be considered in any harbour project 

(c) Having considered all relevant geographical, 
physical and economic factors, economic apprai- 
sal is undertaken from three different viewpoints. 
First, from that of the harbour authority which 
must run and maintain the harbour and which 
will levy dues for its use; secondly, the profit- 
ability for a commercial enterprise running the 
harbour, and finally the benefit of the harbour to 
the community as a whole, requiring the use of 
social cost-benefit analysis. 



GEOGRAPHICAL AND 
PHYSICAL CONSIDERATIONS 

Geographical and physical aspects must be considered in 
the location of a harbour. Many of them such as the 
adequacy of shelter, tides, and the direction of winds, are 
not directly the concern of the economist unless they affect 
the economic viability of the project by incurring addi- 
tional costs which might not otherwise have to be met. 
There are other factors, however, which are of direct 
importance. The depth of water is one of the most impor- 
tant, for dredging is very expensive. In international fish- 
ing with increasingly large vessels such as mother ships 
and factory ships the requirement is for deep water har- 
bours. In Aden the international fishing companies which 
were likely to use the harbour all insisted on a depth of at 
least 6.7 m (22 ft). The cost of dredging to this depth from 
that of 4.9 m (16 ft) (which was the maximum required if 
fishing were entirely in the hands of local fishermen) and 
of maintaining that depth was high and an important item 
in the overal cost. 

The availability of land space immediately adjacent to 
the harbour is a vital factor. Modern fisheries harbours 
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require sufficient space for cleaning, freezing, canning 
and subsidiary processing industries. This factor proved 
particularly important in Aden where a large proportion 
of the fish landed would be exported and where the need 
was for storage while awaiting shipment. Companies in 
the USA interested in supplies of yellowfin tuna stated 
that they would definitely want sufficient land space to 
build cold storage and canning plants. 



THE ECONOMIC FACTORS 

The most important of the many economic factors to be 
considered is the potential fish resources in the area. Lack 
of information on this point proved to be one of the big- 
gest problems in Aden. The convenience of large fishing 
grounds near the proposed harbour is obvious. Time is 
more economically spent fishing than travelling to and 
from fishing grounds, although technical developments 
and fleets with factory and mother ships have somewhat 
decreased the importance of this factor. For the appraisal 
of a single fishing harbour, however, there is the fact that 
once a fleet moves outside immediate fishing areas it might 
well consider the use of alternative harbours to land its 
catch. This is important where a large proportion of the 
fish landed is for export. The Japanese Fisheries Agency 
keeps a strict control over all fishing vessels as to where 
they operate and to what markets they can take their 
catch. There are additional restrictions on exports by 
Japanese companies from overseas bases. The overall 
effect is that the Japanese prefer to fish in the vicinity of 
large markets for their catches (which Aden just did not 
provide for them) and where potential catch and sales 
are large. 

The potential fish resources 

The statistics that existed for fish landed along the South 
Arabian coast, both quantities and types, were unreliable 
due to the system of employing "tellers" estimating the 
weight of catches. Apart from there being inadequate 
numbers of such tellers and many of them being employed 
on a part-time basis, their estimates were subject to 
inaccuracies and they were likely to miss a lot of the fish 
landed. The available statistics, however, did point to 
certain conclusions. The fish appeared to be more abun- 
dant off the coast of the East Aden Protectorate where 
three times as much fish was landed as off the coast of the 
Federal States: and nearly all the sardines, anchovies and 
herrings (which together accounted for 40 per cent of all 
fish landed) were caught in the waters off the East Aden 
Protectorate coast. Tuna accounted for only a small pro- 
portion of the total fish landed under 10 per cent. With 
regard to the possibilities of export markets there was a 
shortage of the better quality white fish cod, haddock 
and hake which are generally more acceptable in Euro- 
pean markets. No trawl or drift net fishing was carried out 
so that only pelagic fish were caught ; the potential for sea- 
bottom fish was unknown. The total of pelagic fish caught 
annually along the coast of South Arabia (excluding 
Muscat and Oman) was of the order of 100,000 tons. 
The survey work that had been carried out in the area 



by the FAO* indicated that the most common fish was the 
small tuna whilst more generally scombroid fish were 
potentially the most important. The fish seemed to be 
more abundant off the northern Somali coast than off 
South Arabia. The prospects for longer-term more inten- 
sive fishing seemed reasonably optimistic as survey work 
carried out by both the Russians! and the British}: 
showed that there were fairly rich resources of plankton in 
the area. One possible barrier to large numbers and 
varieties of fish was the existence of an extensive oxygen- 
deficient layer occurring between depths of ISO and 
1,000 m (495 and 3,300 ft) in the Arabian Sea and a some- 
what less thick layer in the Gulf of Aden. 

Four varieties of fish were found in the area. Sardine 
seemed to be the most abundant based on the regular 
heavy landings and the potential catch was of the order 
of 70 to 80,000 tons per year. Tuna stocks, mainly of the 
small variety, were of the order of 15 to 20,000 tons per 
year, whilst the potential for the remaining varieties 
kingfish and Indian mackerel was about 20,000 and 
30,000 tons per year, respectively. 

The conclusion on the potential of fish resources was 
that overall in the Gulf of Aden annual stocks of the four 
main varieties sardine, herring, kingfish and Indian 
mackerel were about 1 50,000 tons. 

Utilization of a fisheries harbour 

The problem immediately following from this was, given 
that the full potential of fish was caught every year, how 
much would be handled at Aden. Sardine fishing was 
unlikely to be of much interest. Over 90 per cent of the 
recorded catches were landed in the East Aden Protecto- 
rate (E.A.P.) and this would continue even if Aden had its 
own harbour. Moreover with the huge sardine fishery to 
the east of Mukalla in Qua'iti State it would be unecono- 
mic to establish a sardine reduction plant as far away as 
Aden. So of the 70 to 80,000 tons of sardine potential only 
a very small quantity was of direct interest to Aden. The 
prospects for landing the other three varieties of fish 
depended mainly on the export market potential. The dis- 
posal of 50,000 tons of kingfish and Indian mackerel 
would have to rely almost entirely on this outlet. In the 
markets of Europe and North America, however, there 
was little demand for these fish, while those markets that 
did exist in Africa, the Middle East and South-East Asia 
were striving to develop their own fishing industries. 
There appeared to be markets for all the tuna that could 
be caught, with companies from Italy and the USA 
interested if the fish were available at an economical 
price. Much of this fish caught, however, by international 
companies would not find its way to a harbour at Aden, 
but would be delivered direct to the markets. 

* Report to the Government of Italy by H. W. Ogilvie, 
D. L. Byrd and A. Fraser-Brunner of the FAO. FAO Fisheries 
Paper No. 288. 

t In 1960 and 1961 the Russian research vessel Vityaz was used 
by the Institute of Occanology of the USSR Academy of Sciences 
to study plankton in the Arabian Sea, Gulf of Aden, Bay of Bengal 
and Gulf of Andaman. 

% The work of the Royal Research Ship Discovery in the summer 
of 1963 in the Arabian Sea as part of the International Indian Ocean 
Expedition. 

The findings in the Gulf of Aden arose during the first Azcher- 
niro expedition in the Vladimir Vorobyov during the north-east 
monsoon of 1961-2. 
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The whole question of the distribution offish landed is 
important when considering a harbour project. An export- 
oriented harbour will require different facilities from one 
concerned mainly with supplying the internal market. 
For internal distribution the need is for good, cheap 
transport. In a road development study carried out by the 
EIU in Newfoundland it was found that the fishing 
industry, consisting mainly of salmon and halibut, was 
not being exploited to the full, due to bad roads and the 
high cost of internal distribution. The fish could not be 
delivered fresh and cheaply enough. This was not, how- 
ever, the main problem in Aden, for the harbour was to 
be export-oriented. The internal market would consume 
only about 20 per cent of the fish landed there. So for 
Aden, and other export-oriented fishing harbours, it is 
more important to consider the facilities the harbour will 
have to offer particularly with regard to the storing and 
processing of fish awaiting export. 

Potential of export markets 

The economic viability of any harbour at Aden rested on 
maintaining export markets for 80 per cent of the total 
catch. There were two ways that an international com- 
pany might use Aden : 

(a) Establishing a processing plant, cold storage, 
canning and fishmeal production, and using the 
harbour as a trans-shipment base in conjunction 
with supplying the local market 

(b) As a source of supply where vessels simply col- 
lected fish caught and landed by others as Italy 
does from Port Etienne. 

The main problem facing the international fishing com- 
panies was the lack of substantial information on the fish 
resources of the area; few companies were willing to fish 
in the area, until more was known about its potential. The 
available information pointed to the existence of only 
pelagic fish which were entirely unsuited to certain mar- 
kets, e.g. Great Britain and Greece. Other nations 
approached already had investments in overseas coun- 
tries, e.g. USSR in the Yemen and Somalia, and in over- 
seas trans-shipment ports and canning industries, e.g. the 
Japanese at Penang in Malaysia, Port Louis on Mauritius, 
at Durban and Mombasa. In fact the potential of Aden 
as an export centre rested on its being used as a supply 
source by certain nations, e.g. Italy, the U.S.A., and pos- 
sibly the Japanese, particularly for frozen tuna, if the 
price was right. This meant in fact a complete re-orienta- 
tion of fishing methods by the local fishermen for in the 
past they had tended to regulate catches to maintain 
prices. There was also some interest shown in the USA in 
a tuna cannery should the fish prove to be abundant. 

Competition from the ports 

The conclusion was that there was a potential export 
market for fish from the Gulf of Aden but there was likely 
to be strong competition from other ports. Aden had five 
main advantages as a fishing harbour: 

(a) a good harbour with excellent supplies of bunker- 
ing fuel and water 

(b) a good supply of labour 

(c) free port facilities for most goods 



(d) situated on the major east-west shipping routes 

(e) much improved facilities for ship maintenance 
and repair. 

It also had two important disadvantages: 

(a) lack of deep water at the spot proposed for a 
fishing harbour 

(b) high labour costs compared with other sites in the 
area. 

There had been two long-established Somali canneries 
and there were plans to develop further canneries with 
both government and foreign investment. French Somali- 
land was considering the development of tuna fishing 
with government assistance. Massawa in Ethiopia was 
also developing its offshore fishing and building an asso- 
ciated cannery financed from Bulgaria. Finally the 
fishing resources of the Red Sea and Persian Gulf were 
likely to be exploited by various nations over the next few 
years. 

Conclusion on fish to be "landed" at Aden 

The overall conclusion was that even if fish resources 
proved to be as high as 1 50,000 tons per year in the Gulf 
of Aden and adjacent waters, fishing would be extremely 
competitive as the other ports in the area sought fish 
landings. Export markets, upon which the success of a 
harbour project rested, were very uncertain. There was 
also the problem of territorial waters' fishing rights. If, as 
seemed the case, many fish prefer the shallower waters 
near the coast at certain times of the year, then the more 
abundant grounds off the Somali coast, the East Aden 
Protectorate, Muscat and Oman, would have been beyond 
the reach of Aden fleets. It was estimated that even in the 
very best years there would probably be no more than 40 
to 45,000 tons offish landed at a harbour in Aden. Of this 
about 10,000 tons would be consumed locally, the rest 
being exported. 

The infrastructure of the harbour 

Having established the quantity to be handled it is neces- 
sary to consider the whole infrastructure of the harbour 
number of berths required, size of storage facilities, mecha- 
nical aids required, processing plants, and transport sys- 
tem for distribution. In Aden the majority of the fish 
about 80 per cent was to be landed by local fishermen in 
two types of vessel. The longliners and purse seiners could 
fish throughout the Gulf. About 27 m (90 ft) long, they 
would arrive at the rate of about ten a day during peak 
periods but only one or two a day in the off season of 
July to September. These would account for landings of 
about 20,000 tons a year. The balance of the local fishing 
would be accounted for by smaller motor boats, which 
would increasingly replace the traditional "sambuq" 
craft. These boats about 15 m (50 ft) long would land 
about 10,000 tons a year; in peak periods they would be 
arriving at the rate of about 25 to 30 a day, but at only 
three to four a day in the offseason. In addition, facilities 
must allow for the use of Aden as a supply source and in 
consequence able to receive the large fishing vessels of up 
to 2,000 git and drawing 6.7 m (22 ft) of water, used by 
many overseas companies. 

The problem of establishing the number of berths 
required and the associated harbour facilities is not so 
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complex for a fishing harbour as it would be for a general 
cargo harbour where the sizes and types of vessel to be 
handled are likely to be far more numerous; there is the 
problem of the types of cargoes that have to be handled- 
liquid, solid, inflammable, toxic; dockside facilities will 
vary with the types of cargoes handled; the optimum 
number of berths, which will be affected by the maximum 
allowable level of congestion at peak periods and the dis- 
economies of under-utilization of berthing facilities 
during off peak periods, will be far more difficult to 
establish. These factors, among others, make the apprai- 
sal of general cargo harbours far more complex than 
fishing harbours. The growing use of "containers" has 
also brought its own problems to harbour and port 
schemes. 



ECONOMIC APPRAISAL OF THE 
HARBOUR PROJECT 

On the harbour authority angle the important considera- 
tion is the level of dues to be charged. These would have 
to cover not only the costs incurred in operation and 
maintenance but also any financial responsibility inherited 
from the cost of construction. In addition, a potential 
fisheries harbour would have to consider the competition 
from other ports and levy dues at competitive rates. This 
was one of the problems in Aden as a competitive level of 
dues based on a flat rate for fish landed and a percentage 
levied on the value of the fish auctioned locally was 
insufficient to cover the capital repayments and interest 
charges on the loan of 1 \ million ($3.6 million) needed. 
Additionally there was the problem of maintenance costs. 
So from the harbour authorities' point of view the project 
was not good financially. The appraisal would have to be 
viewed as to whether it might be in the Government's 
interest to subsidize the harbour for community benefit. 

A very large commercial organization with fishing and 
fish processing interests might be interested in the pos- 
sibility of establishing a fisheries harbour, using its own 
finance. It might utilize the harbour and facilities purely 
for its own purposes, or permit other organizations to use 
it against appropriate payment. 

In either case the company would adopt the same over- 
all policy, viz. to achieve its required rate of return on 
capital invested. Investment would cover a range of items, 
including as well as the harbour infrastructure, vessels 
and dockside facilities of various kinds. Even to contem- 
plate such large investment of capital, no company could 
regard it as a short-term venture, or expect to recover its 
total investment in cash returns within a few years. It 
would evaluate the long term profitability of the whole 
operation by using discounted cash flow techniques. This 
method allows the company to take into account not only 
its own desired rate of return but also the uncertainties 
involved in the undertaking. To do this the company 
must consider the development of the total operation over 
a given period of years, calculating on the one side total 
costs including harbour construction, installations, main 
tenance and running costs of dockside facilities, vessels, 
etc; and on the other side the revenues accruing not only 
from the sale offish and products but also from any har- 
bour dues, rentals or other payments received from other 



users of the harbour and its facilities. In these calculations 
the company should take into account any net benefit in 
terms of cost advantage of operating in the area as com- 
pared with possible alternative areas. 

For each year of the given period the company will 
have a net revenue (or deficit), and at the end of the period 
the total investment will be worth its residual value after 
allowance for depreciation. Each annual net revenue and 
the residual value are discounted by the company to 
present values at the rate of interest which will equate the 
total of the present values and the total cost of the invest- 
ment. This rate of interest thus represents the expected 
rate of return on the project, and the company can decide 
whether this rate of return is sufficient to warrant its pro- 
ceeding with the project. A slight variation of the method 
would be for the company to decide what rate of return it 
required from the project, and discount the annual cash 
flows and residual value back to present values at that 
rate of interest. If the sum of these present values then 
exceeded the total cost of the project, it would be worth 
proceeding with the project. 

Community benefit 

Cost-benefit analysis allows the valuation of all the costs 
incurred by, and all the benefits resulting from, the 
investment, for the economy as a whole both direct and 
indirect. Whereas the harbour authority and commercial 
enterprise are concerned almost solely with the direct 
effects of their action on costs, revenue, profitability (the 
micro-economics of the situation), from the economy's 
point of view it is often the overall national (macro- 
economic) factors which are of greater importance. When 
all the factors are considered together it is possible to 
calculate the net effect of the project on the national 
income of the country. 

On the cost side of the equation is, first of all, the origi- 
nal cost of the project, which in the case of Aden was 
about 1 \ million ($3.6 million). Also, there are the costs 
of running and maintaining the harbour and allowances 
for depreciation on the vessels of local fishermen. 

On the benefit side the first factor to consider is the 
value to the economy of the induced level of domestic and 
export sales of the product concerned brought about by 
the harbour, as well as any savings on import expenditure 
it may bring about. In the case of the Aden study the 
effect of the harbour in internal sales was negligible, and 
there was no question of any import saving factors. It was, 
however, the expected level of exports which would have 
been the main benefit of the project to the economy, for 
about 80 per cent of the fish landed at Aden was to be 
exported. Of this figure of about 35,000 tons, 12,000 tons 
was assumed to be caught by an international company 
and simply landed at Aden for storage to await trans- 
shipment, and the induced level of exports was about 
23,000 tons, the value of which would be an addition to 
national income. 

Other benefits were the inducement given by a harbour 
project to local employment and industry. The facilities of 
the harbour at Aden would have provided additional 
local employment, e.g. a fish market for about sixty 
people, an ice plant for thirty, and if a cannery were 
established, possible employment for up to two hundred. 
This addition to local employment was of benefit to the 
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economy particularly where it involved the employment 
of otherwise unemployable people. The effect on local 
industry would have been a stimulus to such trades as 
boat construction, repair and maintenance services; 
suppliers of fishing equipment and power suppliers. The 
value of this induced level of activity must be calculated 
net of any import content of output, e.g. at Aden the sub- 
stitution by local fishermen of small motorized vessels for 
their traditional "sambuqs". The local production of 
these craft would have entailed the import of wood and 
engines; the important factor is the value added element 
of local production. In fact all the benefits resulting 
from any harbour appraisal must be valued net of any 
import content, for whilst exports are national income 
creating, imports are a deficit on national income. Thus 
factors such as imported oil for sale as "bunkers" must 
be allowed for in the calculation of benefits. 

All costs and benefits must be considered net of taxes 
and duties levied by the government as this represents 
merely a redistribution of income by the government and 
not an addition to it; so the dues levied by a harbour 
authority in Aden were not, for the most part, an economic 
benefit to the community, since the majority of users of 
the harbour would have been local inhabitants. Only 
those dues levied on international users of the harbour 
were of direct economic benefit to the community. 

Having computed the value of the economic costs and 
benefits of the project spread over a number of years, 
these annual costs and benefits can then be discounted 
back to a present value, in a similar way to that employed 
by the commercial enterprise in its DCF calculations. 
Discounting the net benefits by a factor which makes the 
sum of the discounted benefits over a period of years plus 
the discounted residual value of the project equal the 
capital cost will give the rate of return on the project to 
the economy. The government can then decide the feasi- 
bility of the project. Alternatively the sum of the net 
benefits and the residual value of the project discounted 
at the minimum required rate of return will give a present 
value to all future benefits; the ratio of this to the cost of 
construction will give a cost-benefit ratio which if greater 
than one makes the project worth considering. 

It will be clear that the application of sophisticated 
cost-benefit analysis requires, for the achievement of a 
meaningful and valid conclusion, a firm basis of factual 



data about fundamental resources. This firm basis was 
lacking in so far as fish resources in the Gulf of Aden and 
adjacent waters were concerned. Moreover, virtually no 
interest existed amongst international fishing companies 
in establishing an operation at Aden even if a harbour 
were to be constructed. The use of cost-benefit analysis 
would, therefore, have been inappropriate in these cir- 
cumstances. To have used this technique to calculate the 
overall benefit to the community, basing calculations on 
estimates of fish resources which might well have been 
over-optimistic, as well as on the unlikely assumption of 
future capital investment by fishing companies in Aden, 
would have run the risk of producing a widely misleading 
conclusion. 

The Aden proposal was, therefore, calculated from the 
viewpoint of the future harbour authority, since available 
information was adequate to calculate broad estimates of 
revenue to compare with broad costs. The conclusion was 
that likely revenue accruing to the harbour authority 
would be insufficient to justify the possible cost involved. 



ON METHODS OF APPRAISAL 

The decision as to which method of appraisal should be 
used for any harbour scheme lies with the client. Provided 
that sufficient and adequate data are available, the cost- 
benefit analysis would be regarded as the appropriate 
approach if the client's overriding interest is the com- 
munity as a whole. It is possible that the evaluation by this 
method might arrive at a positive answer even if an analy- 
sis strictly on behalf of a harbour authority or on behalf 
of a commercial company considering building the har- 
bour as a base for its own fishing and fish processing 
operations were to prove negative. Thus, the additional 
income generated through the establishment of a fisheries 
harbour and attraction of external fishing interests, plus 
the possible saving to public funds from the resultant 
reduction in unemployment payments could offset the 
shortfall in costs of the harbour and the revenue accruing 
to the operating authority. If the benefits to the commu- 
nity exceeded costs by a sufficient margin government 
subsidies to the harbour authority to keep dues down, or 
to local industries to keep down costs of services to the 
harbour might even be justified. 
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Fish Landing and Marketing Facilities 
in Thailand 

by D. Menasveta 



Installations pour le dttmrqiiement et la commercialisation du poisson 
enThallande 

Le document national rec. u de la Thailandc prdsentant un interSt 
gnral, il a etd reproduit en entier. L'auteur ddcrit tout d'abord 
1'expansion remarquable, au cours de ces dernieres annees, des 
peches thaftandaises qui, en 1967, avaient d6barqu6 une quantity de 
poisson quatre fois plus grande qu'en 1958. Cette Evolution est due 
notamment a 1'entree en service d'une flotte chalutiere et 1'utilisa- 
tion de bateaux de peche plus grands. Le gouvernement avail cre6 
en 1953 une Organisation pour la commercialisation du poisson 
chargec de promouvoir et d'organiser 1'expansion de Tindustrie 
halieutique. Elle 6tait 6galement respon sable de la construction de 
ports de debarquement dans plusieurs localites le long de la cote du 
Golfe de Thai'lande ainsi que sur la cote occidental. II existe 
actuellemcnt 26 quais et jetees de debarquement dans le pays. 
L'auteur d6crit le role joue par le gouvernement dans le financement 
de ports de moyenne et de grande importance, et donne 6galement 
des details sur les ameliorations dont ont fait Tobjet les ports de 
moindre importance, qui ont beneficie dc fonds provenant des 
associations de pecheurs ou des autorites locales. L'auteur souligne 
I'insuffisance du rdseau portuaire actuel et fait etat des plans tablis 
pour son developpement futur. Quant aux principaux marches de 
poisson, ils sont eux aussi inad&quats etanl donne Je volume actuel 
des debarquements. Aussi des etudes ont-ellcs et6 entreprises en 
vue de leur expansion. L'auteur mentionne les difficultes et les 
erreurs du passe. 11 decrit la structure et le fonctionnement de 
1 'Organisation pour la commercialisation du poisson, ainsi que les 
exigences qu'elle a fait valoir en matierc de developpement portuaire 
et de commercialisation du poisson. L'auteur fait des commentaires 
et decrit les principaux aspects de 1'organisation commerciale et des 
syst&mes de vente. 



Medios para el desembarco y la comercializaci6n de pescado en 
Tailandia 

De los document os enviados por los paises, el de Tailandia se ha 
reproducido interamente, por considerarse de interes general. 1 
autor describe primeramente la expansi6n tan considerable regis- 
trada estos ultimos aftos en Tailandia: en 1967, la cantidad de pes- 
cado desembarcado fue mas del cuadruple de la de 1958. Ello se 
debe, en parte, a la introducci6n de la pesca al arrastre y al empleo 
de barcos mas grandes. El Gobierno creo, en 1953, la Organizaci6n 
de Comercializaci6n Pesquera, con el objeto de organizar la expan- 
sidn de la pesca; parte de las funciones de esa organizacidn es la 
construction de puertos para el desembarquc del pescado en varias 
zonas de la costa del golfo de Tailandia y de la costa occidental. 1 
numcro actual de muelles y malecones para el desembarco es, en 
todo el pais, de 26. Describe despues el autor la funci6n del Gobierno 
en la financiaci6n de los puertos de tamano medio y grande, y da 
detalles sobre las disposiciones relativas a los puertos mas pequeftos, 
para los cuales se emplean tambien fondos de las asociaciones dc 
Pescadores o de las autoridades provinciates. Senala que la actual 
red de puertos no es suficiente y expone los planes para su ulterior 
desarrollo; tambien son insuftcientes los principales mercados pes- 
queros con respecto al actual volumen de los desembarcos, y se esta 
cstudiando su expansi6n. 1 autor alude a las dificultades y errores 
cometidos en el pasado; describe la Organizacibn de Comercializa- 
ci6n Pesquera y sus funciones en relaci6n con el desarrollo de los 
puertos y de la comercializaci6n pesquera. Se indican algunos de los 
impuestos en vigor y se describen los principales aspectos de los 
sistemas de venta y de la organizacibn del mercadeo. 



FISH is one of the most essential items in the diet of 
the Thai people as well as the rest of South-East 
Asia. With expansion of population in Thailand at 
about 3.1 per cent per annum, demand for an increased 
fish supply is natural. The Thai Government has therefore 
incorporated fisheries development into its overall 
national economic development programme. In its 
second phase (1967 to 1971), the target set is to increase 
the harvest of both marine and freshwater resources of the 
country to 1,000,000 metric tons by 1971. 

To achieve this, the Government has approved various 
projects including: 

(a) Exploratory fishing 

(b) Education and training of fishermen for high sea 
fisheries 

(c) Establishment of capital for investment in the 
highsea fisheries as well as in fish culture 

(d) Conservation of living resources of the sea of 
economic value 

(e) Development of freshwater fisheries including 
the improvement of methodology and techniques 



in fish culture and the development of reservoir 
fisheries 

(f) Development of fishing port facilities to accom- 
modate the increased supply of fish and other 
aquatic products. 

The Fish Marketing Organization, an autonomous 
body under the Ministry of Agriculture, in close collabo- 
ration with the Department of Fisheries has carried out 
the development of fishing port facilities to accommodate 
the increased landings and marketing of various fisheries 
products in Thailand. 

Size and nature of the industry 

In earlier days, the fisheries were confined almost entirely 
to inland waters and the inshore waters of the Gulf of 
Thailand. The fishing boats employed were virtually non- 
mechanized, and the majority of gear used was traditional, 
such as bamboo stake traps, set bag nets, etc. During the 
last three or four decades more conventional types of 
fishing gear including Chinese purse seines, locally called 
"Oun Tang Ke", and modified Chinese purse seines or 
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TABLE 1. ESTIMATED ANNUAL CATCHES OF THAILAND, 1958 TO 1967 
Metric tons* 



Group of 
species 


1958 


1959 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


Marine 

Mackerels 
Sharks and rays 
Other demersal 
fishes 
Shrimps and 
crabs 
Molluscs 
Seaweeds 


44.300 
2.700 

37.100 

10.300 
50.600 


36.130 
2.810 

42.100 

13.520 
53.210 


29.946 
4.325 

44.861 

14.525 
52.814 


23.235 
3.977 

102.608 

16.492 
86.960 


36.065 
4.465 

126.763 

20.175 
82.241 


23.313 
5.147 

189.998 

32.505 
72.411 


52.524 
5.773 

327.154 

38.715 
40.030 


69.878 
7.445 

338.944 

46.277 
66.939 


87.803 
6.795 

384.429 

57.330 
98.808 


130.878 
8.049 

442.202 

75.092 
105.674 
293 


Total marine 
catch 


145.000 


147.770 


146.471 


233.275 


269.709 


323.374 


494.196 


529.483 


635.165 


762.188 


Freshwater 

Air breathers 
Carps 
Miscellaneous 
Prawns 


17.400 
5.500 
25.100 
3.300 


20.590 
7.290 
26.040 
3.100 


35.034 
7.458 
25.667 
4.415 


22.694 
8.969 
37.364 
3.303 


25.224 
9.593 
31.768 
3.494 


48.969 
7.962 
35.006 

3.374 


26.512 
7.693 
44.751 
3.834 


35.708 
9.689 
36.280 
3.960 


38.744 
9.901 
33.164 
3.308 


39.862 
8.918 
32.990 
3.701 


Total freshwater 
catch 


51.300 


57.020 


72.574 


72.330 


70.079 


95.311 


82.790 


85.637 


85.117 


85.470 


Total catch 


196.300 


204.790 


219.045 


305.605 


339.788 


418.685 


576.986 


615.120 


720.282 


847.685 



> Source: Statistical Section, Department of Fisheries, Bangkok, Thailand. 



"Oun Cha Lorn", have been used to catch schooling sur- 
face fishes such as mackerel, sardine-like fishes, etc. More 
boats have become mechanized. 

It is only within the last decade that marine fisheries 
have expanded rapidly. The major reason for this is the 
introduction of trawl net fishing. Fishing, from mecha- 
nized trawlers and bigger purse seiners has been extended 
to grounds far from shore. Meanwhile, more fishing 
grounds have been located in the Gulf of Thailand and in 
the Andaman Sea. The gill net fishery has also contri- 
buted to the expansion of marine fisheries. 

In 1967 the total landing of marine and freshwater fish 
of the country was estimated at 847,658 metric tons, a 
four-fold increase over 1958 (Table 1). Marine landing 



amounted to approximately 89 per cent of total landings 
in 1967. 

A census by the Department of Fisheries, and the 
National Statistical Office, in 23 provinces along the 
coasts of Thailand in May 1967, indicated that there were 
53,456 marine fisheries households consisting of 332,069 
persons engaged in various activities relating to marine 
fisheries. The number of inland fisheries households is not 
known at present, but it is known that farmers are also 
part-time fishermen. In the marine census, the households 
were divided into three major categories, namely: enter- 
prise fisheries, subsistence fisheries, and employees 
engaged in various activities. The census showed that 
subsistence households amounted to 38,321 or 71.7 per 



TABLE 2. THE NUMBER AND SIZES OF FISHING FORTS UNDER THE DIRECT MANAGEMENT OF THE FISH MARKETING ORGANIZATION, AND THEIR 

RESPECTIVE LANDINGS FROM 1965 TO 1967* 



No. 


Name of 
fishing port 


Type 


Commence- 
ment of 
operation 


Size (metres) 


Cost of land 
and construction 
(Baht) 


Landings (metric tons) 


Remarks 


Width 


Length 


1965 1966 1967 


1. 


Bangkok 
Fish Market 


Quay 


1953 




246 
(820 ft) 


7.763.005 
($ US 388.1 50) 


63.415 82.020 91.424 


Situated in 7.28 
acres of land 


2. 


Ranong 
Fishing Port 


Quay 


1965 


10.6 
(35 ft) 


98 
(330 ft) 


4.877.000 
($ US 243.850) 


1.474 J.017 995 


The compound 
covering 40 acres 
of land 


3. 


HuaHin 
Fishing Port 


Jetty 


1965 


3 
(10ft) 


192 
(640ft) 


943.000 
($US 47.150) 


348 4.631 3.909 


Quay at the end 
of jetty, 8x29 
metres 


4. 


Song Khla 
Fishing Port 


Quay 


1966 


20 

(67 ft) 


92 
(367 ft) 


3.877.000 
($ US 193.850) 


4.565 3.750 




5. 


Samuel Sakorn 
Fish Market 


Quay 


1967 


16 
(53 ft) 


150 
(500 ft) 


4.920.000 
($ US 246.000) 


2.988 


Landing for the 
last 6 months 


6. 


Pran Buri 
Fishing Port 


Jetty 


1967 


3 
(10 ft) 


144 
(480 ft) 


728.000 
($US 36.400) 


1.309 


Quay at the end 
of jetty 7x25.50 
metres 


7. 


Trad 
Fishing Port 


Quay 


1968 


12 
(40ft) 


104 
(347ft) 


6.793.667 
($ US 339.700) 





Covering 100 
acres of land 



* Source: Unpublished report of the Fish Marketing Organization. 
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cent, employed households amounted to 12,364 or 
23.1 per cent, and enterprise households were only 
5.2 per cent or 2,771. 

During recent years, fishermen have used more mecha- 
nized boats. The number of households using mechanized 
boats at the time of the census was 30.2 per cent, those 
using non-mechanized boats, 29.4 per cent, and those not 
using any boats 12.1 per cent. Labourer households con- 
sisted of 23.1 per cent of the total work force. 

Fishing ports and their respective landings 

To create facilities for landings and the flow of products 
to consumers, the Government established the Fish 
Marketing Organization (FMO) in 1953. Since then 
landing ports of various sizes have been constructed 
along the coast of the Gulf of Thailand and on the western 
sea board. At present, there are 26 fish landing quays and 
jetties. Among these, 1 1 are of medium and large size and 
were constructed using Government budget appropria- 
tions. The other 15 were constructed using the fisheries 
promotion fund, built from money collected as service 
charges in the Bangkok Fish Market and supporting 
funds from fishermen's associations or provincial autho- 
rities. 

The Fish Marketing Organization has direct control 
over five fish landing piers and two wholesale fish markets. 
The number and sizes of these fishing ports and the 
markets and their respective landings from 1965 to 1967 
appear in Table 2. Fig 1 shows the locations of the whole- 
sale fish markets and other fishing ports under direct 
control of the FMO. 

Present inadequacy of the port network 

Due to the increased demand for more landing jetties or 
small quays along the coasts of the Gulf of Thailand and 
the Indian Ocean, it is felt the present network of ports is 
not adequate. There is certainly room for improvement of 
the Bangkok Fish Market, and more jetties or landing 
piers should be built in certain provinces especially those 
in the southern part of Thailand. 

The Government, has already planned to improve and 
expand the network of fishing ports. A landing pier of 
medium size is being constructed at BanDon District, 
Surat Dhani Province (South Thailand), one of the 
busiest fishing ports. Other ports are planned in Pattani 
Province in the South (fig 1), and in Samut Songkram 
Province. 

The Fish Marketing Organization also has a long range 
plan to expand the network of fishing ports in several 
major fishing provinces along the Indian Ocean coast 
namely: Pukhet, Kan Tang and Satul. 

Increased supplies have forced the Fish Marketing 
Organization to consider moving the Bangkok Fish 
Market to a new and more suitable site. A special fund 
has been allocated for a feasibility survey. 

In general, the landing ports established in various pro- 
vinces have facilitated the flow of fisheries products to 
various markets. Nevertheless, some of the ports estab- 
lished have not yet yielded favourable results. At Ban Lam 
District in Petchburi Province, the proposed paved road 
connecting the port with an arterial highway leading to 
Bangkok has not yet been constructed by the provincial 



authority. Due to lack of funds on the part of the Fish 
Marketing Organization, the jetty built at Prachuab 
Province is too short, which results in difficulty in unload- 
ing the catches, as, at this port: fishermen can unload 
only at high tide. 

Development of fishing harbours 

The Government of Thailand plans multi-purpose har- 
bour development. The primary aim is harbours for cargo 
boats and strategic purposes in certain locations along the 
coasts of the Gulf of Thailand and of the Indian Ocean 
side. 

Although the Fish Marketing Organization is keenly 
interested in developing fishing harbours in certain pro- 
vinces activities at present are confined to the creation of 
small and medium sized quays or jetties at major fishing 
villages along the coast. This is due to lack of funds. 

During the past decade, there has been a very satis- 
factory improvement in the transportation and commu- 
nication facilities. Many paved roads and highways have 
been built by provincial authorities and by the Govern- 
ment. 

Transport of fisheries products by railway is still 
important but transport by truck is taking over. 

Government role in fishing port development 

The fisheries development programme is an integral part 
of the overall economic development plan. To carry out 
the programme the Fish Marketing Organization was 
established by the Government in 1953 as an autonomous 
body within the Ministry of Agriculture. By law, the 
organization is a juridical body, the duties of which include 
the operation of wholesale fish markets, the control of the 
fish marketing system, and the promotion of fishermen's 
welfare. It is authorized by the Government to "construct, 
purchase, procure, dispose, hire, let on hire, own or pos- 
sess various properties, to borrow money or goods, and 
to loan out money or goods". It is also responsible for 
the establishment of a wholesale fish market in any 
locality deemed appropriate. 

At present, there are two wholesale fish markets 
namely: The Bangkok Fish Market and the Samut 
Sakorn Fish Market recently established and now in 
operation. 

The operations of the Fish Marketing Organization are 
directed by a committee consisting of a Chairman and 
not more than six others. This committee, appointed by 
the Council of Ministers, holds office for a term of two 
years, but may be reappointed. 

At wholesale fish markets such as that at Bangkok, fish 
agents act as sellers. The fish agents are licensed by the 
Department of Fisheries and are under the control of the 
Fish Marketing Organization. In the Bangkok market 
there are 12 agents. 

The planning and implementation of fish landing piers 
are also the responsibility of the Fish Marketing Organi- 
zation. The ordinary procedure is as follows: 

(a) The FMO will consider the need or request from 
a group of fishermen to set up a fish landing pier 
in a certain area 

(b) The FMO Committee will decide whether such a 
pier would eventually benefit those fishermen 
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Landing places operational 

" " under construction 

planned 
Fish market 




99 100 101 102 103 104 105 

Fig L Locations of the fish markets and landing places which are under the direct control of the Fish Marketing Organization. 
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(c) If the programme is approved, the Committee 
will then consider what channel of funding should 
be sought; i.e. from the fisheries promotion fund, 
the Government budget, or local contributions 

(d) The FMO will also make a feasibility survey for 
a suitable site of the landing pier, etc. 

(e) If such venture requires large investment, the 
programme may be submitted to the National 
Economic Development Board for consideration 
and approval in procuring a government budget 
appropriation 

(f) If the project is approved, the FMO will be re- 
sponsible for drafting the overall plan of the 
proposed construction 

(g) The FMO will be responsible for bidding and 
supervision of the construction. 

Local administrative agencies 

The fish landing facilities in Thailand may be divided into 
three categories as follows: 

(a) Wholesale fish markets 

(b) Government owned and operated landing ports 

(c) Government subsidy ports. 

Government landing ports are medium sized ports 
built by the Fish Marketing Organization, using the 
Government budget appropriation plus the money derived 
from the operation of the two wholesale fish markets. In 
this category, the Government provides the land and 
quays or jetties. The selling offish is through private nego- 
tiation between fish owners and buyers. Only a minimal 
charge is made by the Fish Marketing Organization, 
which is responsible for the care and maintenance of the 
property. These charges are used for the repair and 
maintenance of such ports. In this case, the Organization 
will appoint a staff consisting of a port manager and 
service staff for each port. This administrative body is 
directly under the supervision of the Director of the Fish 
Marketing Organization. At present, there are five fishing 
ports of this kind (fig 1). 

Government subsidy ports are of small size. They are 
built using the Fisheries Promotion Fund of the FMO 
plus contributions from local fishing communities, 
fishermen's associations, or provincial authorities. The 
operation and maintenance of such a port is undertaken 
by a local fishermen's association or a local provincial 
authority. At present, there are 19 small quays and jetties 
of this category along the coast of the Gulf of Thailand. 

Charge and rate structure of wholesale fish markets 

At the wholesale fish markets in Bangkok and Samut 
Sakorn, fish agents must be licensed by the Director- 
General of the Department of Fisheries. The charges for 
fish agent licences are given in Table 3. 

For selling fish by auction, a fish agent receives a com- 
mission of five per cent of gross sale. The Fish Marketing 
Organization collects one per cent service charge from 
gross sale. Other charges include landing fees from fish 
owners and entering charges from fish transport vehicles 
carrying fish to markets. The minimal landing charge for 
the fish owners, which varies from port to port, is limited 



TABLE 3. CHARGES FOR LICENSING OF FISH AGENTS* 



Particulars 



Annual fee 
Baht SCAS 

5.000 250 



1. Licence for undertaking the activities of a 
fish agent of the category of fresh fishery 
merchandise (saltwater and freshwater fish) 

2. Licence for undertaking the actities of a fish 3.000 150 
agent of the category of salted or dried 

fishery merchandise (saltwater and 
freshwater fish) 

3. Licence for undertaking the activitcs of a fish 500 25 
agent of the category of fresh fishery 

merchandise (for fresh water fish only) 

4. Licence for undertaking the activities of a fish 300 15 
agent of the category of salted or dried 

fishery merchandise (for freshwater fish only) 

5. Licence for auctioneer 200 10 



6. Duplicate copies of licence 



20 1 



* Source: "The Act Organizing the Activities of the Fish Market, 
B/E/2496", Fish Marketing Organization, Ministry of Agriculture. 



to those ports directly under the Organization and 
management other than the Bangkok and the Samut 
Sakorn Fish Markets. 



FISHERIES WELFARE AND 
PROMOTION FUNDS 

From the one per cent service charge, a quarter is set aside 
for the fishermen's welfare fund or fisheries promotion 
fund. The balance of the money collected is utilized for 
maintenance services, for the operation of the organiza- 
tion, and for future expansion of the network of fishing 
ports of the country. 

The fishermen's welfare fund or the fisheries promotion 
fund have been utilized in many welfare projects (Table 4). 

The principles for giving aid to a fishing community 
are: 

(a) The aid must be within the objectives or func- 
tions of the Fish Marketing Organization and 
should meet community need. All aid must be 
approved by the Committee of the Organization 

(b) The aid must contribute to the public benefit or 
to the majority of the fishermen in the village 

(c) The fishing community must be prepared to con- 
tribute a counterpart fund for an aid project. 

Policy of the Government 

The general policy of the Thai Government on wholesale 
fish markets is that these markets serve as a pool before 
the fish is transferred to consumers. The majority of Thai 
people prefer fresh fish but products derived from elemen- 
tary processing such as salting, drying, or steaming are 
also utilized. Advanced processing such as canning is on 
a limited scale. During recent years, however, several 
fish reduction plants have been established in the southern 
part of Thailand, utilizing trash fish from trawl fisheries. 

Quality control arrangement 

At present, there are no quality control arrangements. 
The Fish Marketing Organization, however, gives advice 
to fishermen on handling and preserving catches with ice. 
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TABLE 4, SUMMARY OF AID TO FISHING COMMUNITIES IN THAILAND BY THE FISH MARKETING ORGANIZATION 

1954 to 1966* 



Categories of funding* 


Contribution 




No. 


Particulars 


No of 
projects 


Fishermen's 
welfare fund 


Government 
budget 


from the 
community 


Total 








Baht 


Baht 


Baht 


Baht 


1. 


Construction and repair 


27 


1.482.754.75 


22.357.351.43 


418.117.65 


24.258,223.83 




of fish landing piers 




($ US 74. 150) 


($ US 1.1 17.850) 


($ US 20.900) 


$(US 1.212.900) 


2. 


Construction and repair 




805.957.03 




208.356.21 


1.014.313.24 




of wells, concrete 


43 


($ US 40.300) 




($ US 10.400) 


($ US 50.700) 




water cisterns 












3. 


Construction and repair 




878.993.20 





603.890.46 


1.482.883.66 




of roads and bridges in 


23 


($ US 43.950) 




($ US 30.200) 


($ US 74.150) 




fishing villages 












4. 


Construction of light 




305.843.45 


_~ . 


59.552.50 


365.395.95 




houses and navigation 


11 


($ US 15.300) 




($ US 3.000) 


($ US 18.300) 




signposts 












5. 


Construction of schools 




358.197.16 





369.753.00 


727.950.16 




and purchase of 


20 


($ US 17.190) 




($ US 18.500) 


( $US 35.690) 




educational equipment 












6. 


Miscellaneous aid 


14 


409.329.00 





302.665.00 


711.994.00 








($ US 20.450) 




($ US 15.150) 


($ US 35.600) 




Total 




4.241.074.59 


22.357.351.43 


1.962.334.82 


28.560.760.84 








($ US 21 1.340) 


($US 1.117.850) 


($ US 98. 150) 


($ US 1.427.340) 




Percent. 




14.85 


78.28 


6.87 


100 



1 Source: Unpublished record of the Fish Marketing Organization. 



The Fish Technology Laboratory of the Department of 
Fisheries is carrying out a study on the use of ice to 
preserve the catches. The Applied Research Corporation, 
an affiliated body to the National Research Council, is 
also conducting research on the shelf life of various 
fisheries products (mainly dried and salted mackerel) 
using various preservatives and antibiotics. 

Common market service 

Transport of fisheries products to and from the wholesale 
fish markets by land is entirely by private concerns. The 
FMO only gives facilities for the smooth flow of traffic 
within the compound of the Bangkok and Samut Sakorn 
Fish Markets. 

The FMO is responsible for the maintenance of hygiene 
within the fisl^ markets which are thoroughly cleaned 
every day. It provides fresh water for drinking and for 
cleaning fish as well as electric lighting. At the Bangkok 
Fish Market, cold storage and an ice plant are available. 

Standard fish containers made of split bamboo are sold 
to the "outer labourers" who are responsible for the 
transfer of fisheries products from the market to retailers 
in various fresh markets in Bangkok and adjacent pro- 
vinces. 

The FMO regularly issues landing statistics including 
the prices of major species of fish. The market news and 
the fluctuation of prices of major species are also regularly 
broadcast. In addition, the results of the exploratory 
fishing surveys of the Department of Fisheries and the 
weather forecast are published. 



SUMMARY 

Though there has been progress in the fishing port 
development projects during the past decade, there exist 
shortcomings; for instance, some of the projects have 



failed to yield satisfactory results. At Trad Province, 
though the fishing port is in operation, the fishing boats 
have to wait for high tide to bring their catches into the 
port. To solve this, dredging of the navigation channel 
from the mouth of the Trad River into the port is needed. 
In another case, lack of good paved roads connecting the 
port with the highway hinders fish landing. 

Conflicts often arise between the managers of a new 
port and fish agents or authorities who derived benefits 
from fish sales prior to the existence of the new port. 

Finally, in order to maintain the efficiency of the present 
network of ports at a satisfactory level, fish owners, fish 
agents, the provincial authorities and the FMO must 
work together. This will eventually contribute to the 
economic development of the country as a whole, as 
fish is an essential item of food for the Thai people. 



DISCUSSION 

IMPROVEMENTS TO 
EXISTING MINOR LANDING PLACES 

CTMeallain (Ireland Chairman) said that it was difficult to 
exaggerate the importance of this session because, irrespective 
of major development, minor fishery ports continued to play 
an essential role in fishing activity, not only in those countries 
which were still at a relatively early stage of economic develop- 
ment but also in the developed countries. 

It was perhaps worth while saying that the technical approach 
which is indispensable where large fishery harbour projects 
were concerned was at least equally appropriate in the case of 
minor works; the importance of such minor works in a parti- 
cular context may be fully as significant as that of a much more 
ambitious project in a different one. 

He drew attention to the penultimate paragraph of the paper 
by Dibbs saying that participants might feel, as he did, that the 
inshore fisherman, who might preferably be denominated the 
"owner" or the "self-employed" fisherman, had a considerable 
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contribution to make to the economy, provided his role was 
recognized and that appropriate encouragement was given to 
him. 

The development of large fishing harbour complexes did not, 
of itself, necessarily mean the obliteration of small ports even 
in their near vicinity, but that the minor ones could draw fresh 
life from the activity of their larger neighbours and even con- 
tribute towards their big neighbours' prosperity. 

Concentration in Sweden 

Lindskog (Sweden) said that his country had a very old-estab- 
lished fishery industry and a total of about 600 fishing ports 
and fishing harbours. Since 1880 when the great emigration, 
especially to the United States, began, the Swedish Govern- 
ment had paid about 90 per cent of the cost of constructing 
fishing ports, 10 per cent being paid by the municipalities. It 
had been found that the number of fishing ports would have 
to be reduced in future. Initially the programme had been for 
retaining and modernizing about 50 to 60 out of those 600 (of 
which 380 had been built in the past 80 years). The programme 
was now for about 40 which meant that better ports could be 
provided, with more facilities for landings of fish especially 
from the North Sea and the Atlantic. Many people considered 
that this sort of development of centralized ports was wrong 
and that all those ports where fishermen were living and owned 
their houses should be retained. In a country such as Sweden, 
however, it was not necessary to live where one could see one's 
boat from the window many workers in Sweden travelled as 
much as 10 km to their place of work. On the west coast, 
where many of the ports were, some were very old, many of 
them dating from the Viking period. The intention was not to 
turn those old ports into monuments: in a country with a high 
and ever-increasing standard of living they could be used for 
small pleasure boats and for the amenities of workers who are 
working less hours per week now than formerly. In the future 
there would probably be a general forty-hour week which 
would give much time for recreational activities and therefore 
many of the smaller fishing ports could be converted to 
"marinas" and be used in other ways. 

Mexico's plan 

Gutierrez Lopez (Mexico) asked for the opinion of the experts 
on the scheme by which Mexico intended to develop small 
fishing terminals to serve existing small vessels. The scheme 
would have three main elements: 

1. A study of local conditions. 

2. A plan for the development of marine and shore facili- 
ties and a training programme to improve fishing 
methods. 

3. Provision of local services and amenities. 

The initial investment would be made by the Government 
with only a small nominal contribution from each community 
concerned. Subsequently the administration and exploitation 
would be done by the community, under the supervision of 
experts in the different disciplines. 

The time allocated to the pilot project was two years, during 
which information would be collected on existing centres, 
resources and the other socio-economic aspects. A group of 
experts would also be trained who could, in the future, advise 
the developing communities. 

This development programme was independent of any other 
which might be undertaken to improve existing terminals or to 
build other larger terminals which could constitute concentra- 
tion centres for the small communities to be developed. 

Growth of UK small ports 

Martin (UK), while not speaking on behalf of the whole of the 

UK but only of .Scotland, said that the fishery industry there 
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was a very old-established business and, although a great deal 
had been said about the uneconomic situation of small ports, 
this was not the case in Scotland. The small ports provided 
work for local communities and were very well assisted by the 
central Government. The special feature of most Scottish 
harbours was that they had been built many, many years ago, 
usually by a private landowner. They were built in stone and 
rarely taken below low-water mark. As the fishing fleet pro- 
gressed from rowing boat, to sail and then to steam and diesel, 
the piers and harbours were extended by succeeding owners 
and authorities, sometimes over very ill-prepared foundations, 
with the result that harbour development was lagging some- 
what behind the other fishing industrial developments. No 
policy of closing down harbours had been introduced but grant- 
aided schemes would not be given priority if a neighbouring 
developed port was capable of providing satisfactory facilities. 
A distinction was emerging between minor working ports and 
more or less "dormitory" ports where boats simply went and 
were garaged. However, the problem was that most harbours 
now required extension, either in breakwaters, quays or 
dredging and the supply of services. 

As regards the classification system of fishery harbours, in 
Scotland this had been based on the quantity of fish landed, 
which seemed to be a very fair test of the importance of the 
facility. 

Dual-purpose ports? 

Fergusson (Barbados) stated that his Government was cur- 
rently giving active consideration to the extension of the deep 
water harbour, which was a purely commercial one, and a 
Committee had been established to make recommendations 
for the planning and design of the additional facilities to be 
provided. Among the matters engaging the attention of the 
Committee was the establishment of a fishing port since there 
were none in Barbados, although there were approximately 22 
landing beaches along the 55 miles of coastal waters. 

The fishing fleet consisted of over 400 small diesel powered 
craft, 24-30 feet in length. These boats operated only within 
25 miles of the shore due to lack of navigational knowledge or 
facilities. During the main fishing season, from November to 
June, sufficient fish was caught both for immediate local con- 
sumption and for storage for use during the off-season. There 
was also a shrimp fleet of 35 vessels of between 10 and 80 feet 
in length. Most of their catch was for the export trade. 

Expansion of the industry could only be made by the intro- 
duction of offshore fishing. The United Nations Special Fund 
Fishing Project for the Caribbean, which had its headquarters 
in Barbados, had been conducting experiments in deep sea 
fishing for the benefit of the area. 

Extension of the fishing industry would have to be accom- 
panied by the provision of shore-based facilities such as a pro- 
cessing plant, cold storage, dry docking and transportation 
services, as well as landing and berthing. In a small country 
such as Barbados the fishing port would have to be as near as 
possible to normal shipping facilities where cold storage could 
be provided which the fishing port could use. However, care 
would be taken to ensure that separate shipping channels were 
used for the fishing fleet and that the fishing and commercial 
ports were not unduly disturbed. 

Problem of open beaches 

Russell (UK) thought that there was a possibility for immediate 
improvement of the productivity of those fishermen who had 
no harbour at all and used canoes on open beaches. The pro- 
ductivity of such fishermen must be very low indeed, because 
the size of the nets that they could draw was very small. What 
was needed was larger nets, which required more power and 
therefore larger engines and a bigger boat in order to install 
the engine, thus ending up with a boat too large to manhandle 
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through the surf and too heavy to drag up the beach. Would it 
be possible to increase the size of this craft? With mechaniza- 
tion of the operation he thought it was. 

Studies could now be made in a laboratory of the forces on a 
craft in breaking waves. Such forces were not really massive; 
they depended to a certain extent on the rigidity with which the 
craft was held but were certainly less than half the weight of 
the craft. Supposing one had a winch and rope system strong 
enough to drag the craft up the beach and the coefficient of 
friction between the sand and the boat were something like 1 , 
a rope would therefore be needed which would pull the weight 
of the craft, i.e. a 10-ton craft would require a 10-ton rope. 
Russell's argument was therefore that with a 10-ton rope and a 
10-ton winch it would be possible to bring the craft through 
the breakers with absolute safety under any conditions. 

This was, in his opinion, about the only way in which fishing 
could be improved on beaches where there were no harbours 
at all. The building of small harbours for the smaller craft on 
coastlines where there was a littoral drift was naturally very 
difficult if not impossible for reasons of high capital and main- 
tenance expenditure. There was no chance whatsoever of a 
small fishery being able to support the maintenance costs of 
clearing away say 1 million tons of littoral drift a year. He main- 
tained that the method he had just described was probably 
the only way of providing improved facilities in the circum- 
stances. 

Marketing is the real aim 

Campleman (FAO) said that he was very pleased to hear 
Russell's contribution because it brought the Conference rather 
closer to what was the main theme of the Session. The problem 
was essentially that, while it was agreed that the larger a 
fishing port was, in many respects the better it was, since there 
were economies of scale and many more services could be 
provided, for most developing countries this was not a practi- 
cal solution. There were many reasons for this; it might be for 
instance that the transport network was inadequate. Therefore, 
many countries were in the position of having to effect im- 
provements to beach landing places and to quite small har- 
bours and ports on which to base the expansion of their 
fishing industry. 

Although the Conference was about fishing ports, in the 
wider picture it was a very good question whether fisheries 
development was better served by better harbours or by better 
roads. In many cases better transport facilities would effect 
more of a potential for development than the provision of 
better harbours themselves. 

On the question of beach landings, therefore, it would 
interest everyone to hear views about relatively simple or 
unsophisticated methods of getting vessels ashore as suggested 
by Russell. In a number of countries types of vessel specifically 
designed or adapted over a very long period for this purpose 
had been seen. Two instances were the Yorkshire coble which 
is beached, or used to be beached in the sailing days, stern first 
and in a highly efficient manner and, at Hastings on the south 
coast of England where there was a very steep shoreline, large 
vessels of up to 40 ft were beached by means of winches and 
skids. It was that type of solution: improved beaches, im- 
proved concrete ramps, improved methods of getting boats 
out of the water which might give developing nations assis- 
tance in solving their problems. 

Lotneli Ddgado (Mexico) reported that Mexico was trying to 
develop its small fishing communities and any guidelines for 
increasing the productivity of such units would no doubt be 
useful to them. Mexico had almost 10,000 km of coastline and 
a large land mass, 2 million square kilometres. Distances were 
very great and difficulty often arose in the economical transpor- 
tation of fish products since the service infrastructure, espe- 
cially the transport sector, was still in a state of imbalance. 



Combined study arranged 

Giffbrd (UK) followed up on Russell's and Campleman's 
statements, albeit very tentatively, since he spoke as a Civil 
Engineer and only as a part-time sailor. He had also made a 
study, as a hobby, of the question of beach-landing of fishing 
craft over the years and it was quite clear that this had been a 
traditional development whereby the landing of a craft had 
been the biggest problem, and the keeping at sea afterwards 
had been a lesser problem. With the advent of deep-water 
vessels, the keeping at sea became the major problem and the 
landing, because of the development of better harbours, a 
lesser problem, so that technological investigation abandoned 
the development of beach-landing and engineers concentrated 
on the creation of ports. It was quite clear, as Russell had said, 
that the problem of a major littoral drift could not be solved 
by civil engineering works and a solution must be sought in the 
development of craft suitable for beach landings. What was 
needed was a new approach to the whole problem, namely, 
pairing the craft and the device ashore in one unit. The prob- 
lem was not merely that of the forces on the craft, which 
Russell had shown were not very great, but of the control of 
the craft in the surf and at the point of contact with the beach. 
In the case of a big vessel with a large capital investment then 
a lot of money was lost if it capsized. He nevertheless sup- 
ported very strongly the view that had been put forward. 

In discussions with Russell, they had agreed to make an 
initial joint investigation on these topics and make known the 
results to the FAO Department of Fisheries. 

Big problem in Philippines 

Mane Andres (Philippines) noted that very little had been 
heard from the developing countries especially those in south- 
east Asia. Fishing was a very important industry in the Philip- 
pines with its numerous islands. It had a land area of about 
300,000 km 2 and a coastline of about 18,000 km, with the 
entire country divided into 7,000 islands. Each coastal area 
was a potential landing place. There were about 5,000 marine 
fishing communities distributed around the islands and most 
of these were more or less unconnected by roads to the main 
highways linking them to the cities or urban areas where the 
fish could be marketed. There were many differing types of 
landing place but they had a common factor that most had 
practically no port facilities. There were about 250,000 small 
fishing craft, mostly moored in sheltered bays and coves, 
concentrated in the more sheltered places. On the open coast 
there were not many landing places. The fishing craft ranged 
from dugouts from 5 to 1 5 metres and there were not normally 
any gadgets, such as winches with shore lines, and craft had 
to be beached by the fishermen themselves unassisted. There 
were, however, bigger vessels, about 4,500 boats of more than 
3 gross tons but unfortunately the Philippines did not have 
fishing ports and harbours as in Europe and elsewhere. How- 
ever, they were now preparing plans for a fishing port and 
fish market in the Manila area where about 50 per cent of the 
bigger boats landed their catches. 

In the Philippines the fishermen themselves, within the limits 
of their resources, had improved their own landing places. In 
some cases they had built small wharves and means of trans- 
ferring their catches to land transport. There was, however, due 
to fragmentation of the country into 7,000 islands, a lack of 
adequate road networks. The catch was often collected at sea 
by fish carrier vessels which visited the different communities 
and then brought it to one of the commercial ports which were 
also used for landing fish. 

Sec (Japan) remarked that in Japan, improvement of the small 
ports was of no less importance than the development of larger 
ones, in view of the great number of scattered fishery commu- 
nities engaged in coastal fisheries with their small boats. Cur- 
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rently about one-third of the total investment on fishing port 
improvement was being directed towards these smaller units. 
The recent development of the culturing industries, e.g. sea- 
weed, pearl, oyster, etc., had also increased the importance of 
the minor ports. 

Wood (Trinidad) observed that most of those working in 
fisheries did not fully understand or comprehend the magni- 
tude of the problems of the inshore fisherman. Attempts were 
being made to implant the technological innovations of the 
large developed countries into the small subsistence-level 
micro-economic unit. It had been stated that inshore fishing 
boats operated at a rather low level of productivity. This might 
be so in comparison with a large modern trawler but compared 
with the level of productivity within their particular village it 
would be found that it was relatively high and satisfactory in 
the circumstances. 

There was a sort of universal urge to increase the size of the 
fishing craft. Who would pay the cost of providing for the 
larger craft? Invariably the government either directly or 
indirectly. 

Suggestion from Canada 

Connack (Canada) commented on Russell's suggestion for 
hauling out boats in countries where only beaches were avail- 
able. Of course this was more appl 'cable to less developed 
countries which did not have sophisticated wharfs, piers, etc. 
An endless cable linked to an offshore pile and powered by a 
shore-based winch had been suggested. There were several 
reasons why this might be impractical but the thought was 
interesting and the general idea had merit. 

As a follow-up to this idea he suggested that the method 
employed to transport ferry boats across rivers in New Bruns- 



wick might also be worth some study. He would not go into the 
mechanical details of the system but basically it was a single 
fixed cable permanently fastened on both sides of the river and 
powered by the vessel's winch. The advantages were: 

1. No operators were required ashore to work the system 

2. The vessel's own power acted as part of the trans- 
mission 

3. The fisherman had full control of the speed and 
behaviour of the vessel at all times. 

Bruski (Poland) reported that Polish ports were now sufficient 
in size and number for the modern Polish fishing fleet. It was a 
question of reconstruction of ports and the introduction of the 
best organization and infrastructure. The main problems to be 
considered (for the development of small fishing ports) were: 

(a) Establishing the optimum throughput capacity of the 
ports, i.e. the complex of facilities for the serving of 
ships and cargoes 

(b) Determination of the range of necessary functions of 
fishing ports with the principle of integration and 
concentration of facilities 

(c) Technical and organizational progress in the work of 
fishing ports. 

The problems of ports were dealt with in Poland by research 
institutes and specialized design bureaux. 

Guckian (FAO) told of the beaching systems reported in use in 
several beaches in Northern Denmark where winches were 
used with some degree of success in a manner similar to that 
suggested by Russell. Perhaps engineers could learn from these 
operations. 
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SESSION IV 



The Application of Hydraulic and Other 
Model Investigations to Fishery Harbour 
Design in Japan 

by T. Sato 



Application des ftudes sur modele ridirft, hydrauliques et autres, au 
dwin des ports de ptehe Japonais 

L'auteur ddmontre I'utilitl et la n&essite d*expriences sur modules 
r6duits pour rtsoudre divers probl&mes techniques que posent la 
conception et la construction des ports de pdche. Au chapitre 1 de sa 
communication, il traite de certaines difficultds devant &tre sur- 
montees lors de la construction portuaire, et expose trois types de 
solution. Le chapitre 2 est consacre & la ncessit& et & la portee des 
experiences sur modeles rduits en tant que moycn de rcsoudre le 
probfcme. Le chapitre 3 mentionne les caractristiques des ports de 
peche japonais, soumis & des ph6nom6nes naturels tels que typhons, 
raz-de-maree, disablement et faibles sols de fondation, ainsi que les 
divers types d'essais sur maquettes destines l'6tude de ces condi- 
tions. Au chapitre 4 sont d&rits les services publics de recherche sur 
les ports de peche, les moyens dont ils disposent, les principaux 
programmes en coun>, et les r&ultats r&emment obtenus. 



ApHcacidn a la proyectacidn de puertos pesqueros en el Japon de las 
investigaciones hkiraulicas y de otras investigaciones de modelos 

Este estudio muestra la utilidad y necesidad de realizar experimentos 
de modelos para resolver algunos problemas tcnicos que se han 
planteado al proyectar y construir puertos pesqueros. El capitulo 1 
expone algunos de los problemas que han de resolverse en la con- 
strucci6n de los puertos y muestra que para solucionarlos existen 
tres mdtodos. El capitulo 2 examina la necesidad y la significaci6n de 
los experimentos de modelos en cuanto a mdtodos de soluci6n. El 
capitulo 3 indica las condiciones especiales de los puertos pesqueros 
japoneses, en los que influyen fenbmenos naturales como tifones, 
maremotos, corrimiento dc arena, cimientos inseguros, e indica 
tambien las varias clases de experimentos de modelos en relacidn 
con estas condiciones. El capitulo 4 describe la organizaci6n de 
investigaci6n japonesa oficial encargada de realizar estudios sobre 
puertos pesqueros, asi como las instalaciones y servicios de investi- 
gation de que dispone, y describe igualmente los principals pioyec- 
tos que hay en estudio y los recientes resultadosde las investigaciones. 



THERE are a great many engineering problems to be 
solved in the design and construction of fishing 
ports. When waves are considered, for instance, 
there are such problems as the wave forces acting on 
breakwaters, waves overtopping breakwaters, wave run- 
up on revetments and the transformation of coasts by 
waves. 

In ordinary cases, we can resort to three methods in 
order to seek solutions to these problems: 

(a) Theoretical 

(b) Empirical 

(c) Experimental 

There are problems which may be solved by only one 
of these methods, and also cases where all three methods 
must be jointly utilized. 

A good example of (a) is that of a standing wave- 
pressure acting on vertical breakwaters in deep water 
conditions. With similar wave-pressures acting in the 
breaker zone, and also where deformed concrete blocks 
are provided, the problems cannot be solved by theory 
alone. 

The problem of the distribution of wave height in a 
basin sheltered by breakwaters may be impossible of 
solution by theory alone, because of interference by 
reflected waves from breakwaters, quay walls or revet- 
ments, as well as by the diffracted waves from the port 
entrance. 

Many of these problems can be solved by empirical 
methods, but it is considered that the most rational method 



of solution is the experimental, using hydraulic model 
tests. This paper outlines, while emphasizing the prob- 
lems of waves, the significance of model experiments in 
fishing port design in Japan. 

Significance of model experiments 

Generally speaking, model experiments refer to the study 
of models instead of the prototype to obtain a full 
knowledge of the data obtaining in the prototype. How- 
ever, there are limits to the use of models including that 
of cost, time and availability of labour. 

Vast expense is involved in providing various coastal 
structures, and most of them may function, not by them- 
selves, but only in combination with others. The function 
of a fishing harbour is shown, for instance, only in the 
grouping of facilities such as breakwaters, channels, 
facilities for the berthing and mooring at the quay walls. 
Such facilities, although mattering little in themselves in 
point of performance and construction, could even 
without performing any experiment be located satisfac- 
torily to make the harbour calm or to prevent the accumu- 
lation of sand drift in the harbour. But the best results 
may not be obtained through theory alone, because of the 
complexity of natural conditions. As an efficient method 
for solving such problems, there is none at present better 
than the model experiment. The question whether a struc- 
ture is stable or not may not be known until the actual 
design conditions required for stability can be provided. 
Accordingly, the model experiment will prove extremely 
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useful in determining the choice of actual structural sec- 
tions. 

In recent years, thanks to calculation by electronic 
computer, problems concerning the diffraction of waves 
or the defence effect of breakwaters against tidal waves 
or storm tides can be so solved if exact initial and boun- 
dary conditions are given. However, these calculations are 
based on theoretical formula with extremely simplified 
boundary conditions, and additional comparative study 
with experimental models is needed to provide workable 
results. 

Therefore, model experiments may be deemed a truly 
meaningful method for the technical elucidation of 
various problems. 

From the foregoing, the merits of model experiment 
may be enumerated thus: 

(a) In cases where the solution may not be arrived at 
through purely mathematical analysis, the deriva- 
tion of empirical formula or the determination of 
the co-efficient of numerical values 

(b) In decisions between alternative layout plans 

(c) In the understanding of phenomena whose 
elucidation is impossible through calculation 

(d) In studying phenomena under conditions which 
may actually but only rarely be experienced 

(e) In determining solutions to otherwise unsolvable 
problems 

(f ) In reducing construction expenses. 

Problems of waves 

Fishing ports in Japan combine some unusual features 
compared with other countries, due to the natural con- 
ditions of their location. These include the fact that Japan 
is an island and that on account of her latitude and longi- 
tude she is attacked by typhoons every year. In winter, 
she suffers high winds from the north-west. There are also 
districts liable to suffer from tidal waves caused by earth- 
quakes. Consequently, the coast line of Japan may be 
divided into the following five zones (see fig 1): 

(a) Zone of high typhoon 

(b) Zone of winter north-west gales 

(c) Zone with prevalence of tidal waves 

(d) Zones with storm tide risk 

(e) Other zones. 

A fishing port must, therefore, be planned according to 
the natural conditions of the area in which it is located. 
However, it is difficult to determine from theory alone 
such various phenomena as the extent of turbulence in a 
harbour basin at times of abnormal weather, or the degree 
of wave transmission over protective breakwaters. 

In solving these problems, and determining the most 
rational plan, experiments on the wave-sheltering quali- 
ties; the stabilizing effects; the degree of overtopping of 
waves and wave run-up height on the slope, applying 
mathematical and hydraulic knowledge we now possess of 
model characteristics, are considered extremely effective 
methods. 

Problems of sand drift 

Problems such as the erosion of sand-beaches and 
accumulation in harbours of sand drift have been studied 



for a long time, and yet no definite method for their 
solution has been established so far. A main cause of the 
difficulty is the fact that the supply or movement process 
of sand drift is not yet made fully clear, because of this 
the problem of proportionality in model experiment has 
not yet been adequately resolved. 

Fishing ports are usually constructed in breaker-zone 
where water is comparatively shallow and where the 
movement of sand is most striking. Consequently, 
methods to control sand drift are one of the indispensable 
study items when constructing a fishing port. In the past 
many fishing ports incurred great expense in countering 
sand drift. 

In recent years, a variety of experimental studies on 
sand drift have been carried out and by practical applica- 
tions, understanding is being gradually achieved. 

The problem is one on which both experimental and 
theoretical study is much needed. 

Problems at the port entrance 

In fixing the width of the port entrance, study has to be 
made from the contrary aspects of relative difficulty in 
entering or leaving for fishing vessels, and of protection 
afforded to the port facilities. From the navigation stand- 
point, the wider the entrance the better; but from the 
point of quiescence, the narrower the better. 

In general, the fishery industry desires to extend fishing 
days as much as possible. The relative difficulty in enter- 
ing or leaving the port bears a close relation to the number 
of fishing days. Since the beginning, fishing ports in Japan 
availed themselves of natural topography as far as pos- 
sible but there were few without breakwaters. Because 
breakwaters are often located in breaker zone, even when 
there are no waves offshore to make fishing dangerous, 
the wave conditions around the port entrance are often 
unfavourable. This means that, even with wave conditions 
which permit fishing offshore, going out of port is not 
easy, and may necessitate an earlier return. Under such 
circumstances, the direction of the port entrance as well 
as its layout bears a very close relation to the number of 
working days of fishing vessels. 

In the past there was no method of studying and decid- 
ing the problem scientifically; but this problem should be 
speedily solved with the advancement of experimental 
techniques and theory. 

Problems of weak foundations 

Fishing ports in Japan are scattered along the coastline; 
many have had to be constructed at technically unfavour- 
able places on account of natural conditions, and some 
of these have had to be built on weak foundations. 

In such cases, there are dangers of the structures suffer- 
ing from slip failure or differential settlement. Japan is a 
country with frequent earthquakes, which magnify these 
dangers. Although some of these problems may be solved 
through the application of special construction methods 
or earthquake-proof construction methods, there still 
exist many unsolved ones. For this reason, there are 
cases where an uneconomical structure is necessarily 
adopted for safety's sake. Therefore, in future, it will be 
necessary to carry out model experiments by means of the 
large-scale vibration table, simultaneously with the 
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Fig 1. Storm zones on the coastline of Japan 
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Fig 2. Location of a selection of the 60 Japanese fishing ports for the development of which model investigations were conducted 
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theoretical analysis, in order to solve outstanding prob- 
lems. 

Other applications 

Apart from the above, many other kinds of model 
experiments may be useful. 

A variety of changes in natural phenomena appear 
around structures provided in the sea or sea coast where 
there has been no such structure before. That is to say, 
erosion may begin along a coast hitherto stabilized, or 
alternatively, sedimentation or accretion may occur. 
Where there has previously been no wave attack the 
effect of reflected waves may appear thereafter. 

Such situations are often accompanied by serious 
differences of opinion among the fishermen themselves, or 
between fishermen and outsiders, as to the construction 
of fishing port facilities. In such cases, instead of vague 
explanations, the interested parties may be convinced and 
persuaded as to counter-measures by model experiments. 
In many such experiments we have taken part. 



OUTLINE OF MODEL EXPERIMENTS 

The technical organization of research on fishing ports in 
Japan is carried out at the Second Laboratory, The 
Department of Fisheries Engineering, Agricultural 
Engineering Research Station, of the Ministry of Agricul- 
ture and Forestry. The organization of the Research 
Station is a standard one, and members of the Station 
engage in the study of problems in co-operation with 
other departments, and with members of other labora- 
tories when necessary. 

The Second Laboratory employs 13 staff, consisting of 
six research workers (all civil engineering experts) and 
seven assistant personnel. The sphere of activities covers 
not only the basic study of fishing ports, but as there 
exist no other technical study organizations on fishing 
ports in Japan, various experimental research and techni- 
cal advice on problems requiring speedy solution at the 
request of fishing port construction authorities also forms 
part of the service. 

Research facilities 

Facilities exclusively used by the Second Laboratory of 
the Fisheries Engineering Department include two basins 
and two channels (one basin is rectangular: 25 m (82.5 ft) 
long, 35m ( 1 1 5.5 ft) wide and 1 ,0 m (3.3ft) deep, another is 
fan-shaped; 35 m (1 15.5 ft) long, 50 m (165 ft) wide and 
1.0 m (3.3 ft) deep, a large scale wave channel: 50 m 
(165 ft) long, 2 m (6.6 ft) wide and 2 m (6.6 ft) deep, and 
a small scale wave channel: 35 m (115.5 ft) long, 1.0 m 
(3.3 ft) wide and 1.0 m (3.3 ft) deep). As indicated in 
Table 1 , various other experimental facilities are provided 
in the Station compound, and are utilized when necessary. 

On the side of the rectangular basin, a self-powered obser- 
vation truck is equipped to collect data when an experi- 
ment is in progress so that the wave-generator mechanism, 
observation truck and recording or collecting of test data 
may be managed completely by one man in the control 
chamber at one end of the observation truck. 

The fan-shaped basin and the small scale wave channel 
are both provided with a return current system, by which 



not only separate tests on waves and current but also 
tests on both waves and current simultaneously, may be 
performed. 

Among the special measuring instruments, there is the 
sand-surface metre which is used for the model test on the 
movement of sand. 

This has been devised to avoid the undesirable result of 
access on to the model floor of test personnel during and 
after the observations, since the test result may be dis- 
turbed by such traffic. By this device, test results may be 
obtained continuously from the observation truck. 

Besides the above, though not exclusively used by the 
Second Laboratory, there are, in the Station, a large scale 
wave-channel (100 m (330 ft) long, 2 m (6.6 ft) in depth 
and width) with wind tunnel (wind generator capacity 
30 m/sec (100 ft/sec) and a large scale model basin (100 m 
(330 ft) in length and width) with a tide and storm surge 
generator of the pneumatic type, and a littoral current 
generator. Hydro-physical experiments concerning vari- 
ous forms of waves are performed with these devices. 

Principal problems under examination 

A number of problems concerning fishing ports, the 
principal items in our present programme are here 
discussed, 

Recently, in Japan, many deformed blocks have been 
deposited in front of various coastal structures such as 
breakwaters, to reduce the large wave forces acting on 
breakwaters, to increase their stability and to lessen the 
wave run-up on the slope of breakwaters. 

Although a considerable number of experimental 
results have been reported concerning the functions of 
various deformed blocks, wave-pressure formulae or 
formula for determining the levee crown height of break- 
waters, etc. (which may be conveniently used in the actual 
design of structures), have not yet been resolved. This 
study seeks to determine a new formula and make a stan- 
dard design by systematic experiment using deformed 
blocks. 

Transformation waves. The theory of transformation 
wave forms now generally used is mostly concerned with 
the state before breaking. However, in the case of fishing 
ports where the location of the structure is in the breaker 
zone or near it, knowledge about the state of waves after 
breaking is necessary. This study is fundamental for the 
above purpose. 

Diffractive waves. To keep a basin quiet by the effective 
location of breakwaters is one of the exceedingly impor- 
tant problems in fishing port planning. The quietness in 
the basin is chiefly determined by the waves coming from 
the ends of or gaps in breakwaters. Additionally, the 
conditions of waves at each point in the basin are fixed by 
phenomenon generally called diffraction. 

On this diffraction phenomena, some theoretical analy- 
sis and diffraction figures have been already published, but 
in the case of fishing ports with small basins, it is not 
possible to make use of the diffractive figures without 
modification. 

The object of this study is to find a method to predict 
the degree of quietness in the basin to a reliable extent 
without model experiment. By choosing some typical fish- 
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TABLE 2. MODEL EXPERIMENTS CONDUCTED PRIOR TO FISHING PORT CONSTRUCTION 1965-1968 
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ing ports, where the relation between the arrangement of 
various port facilities and basin quietness will be empi- 
rically obtained, these results will be compared with those 
obtained from model experiments in each port. 

Secondary waves. There are many cases in which the 
waves coming into the basin over the breakwater cause 
secondary waves, which, working together with diffraction 
waves from the port entrance, considerably disturb the 
quietness in the basin. 

Especially when the port is so narrow in area that 
fishing boats are moored near to the breakwater, the 
problem of secondary waves is of particular significance. 
The magnitude of secondary waves is not easily estimated, 
since such factors as the condition of the waves in front of 
breakwater, the tidal level, the height and width of the 
breakwater as well as the structure of the breakwater 
itself, interact with each other. 

The object of this project is to make a systematic study 
of these subjects and obtain a method for determining the 
suitable levee crown height of breakwaters. 

Hydrographical features* With regard to various hydraulic 
model experiments with fixed bed models, many experi- 
ments have been carried out after the similitude law has 
been fixed to the extent required for practical purposes, 
and it is confirmed upon actual field verification that the 
result of the experiments coincides quite well with real 
phenomena. 

However, in regard to the experiment on the mobile 
bed using sands, which aims at studying the movement 
of sands principally by wave action, at present no definite 
similitude law exists. This makes the solution of problems 
concerning sand movement more difficult. 

This study seeks to obtain a guide to the determination 
of a similitude law (law of proportionality) for exper- 
ments on the mobile bed using sand through systematic 
study and research on the phenomena of sand movement 
(especially at points shallower than the breaker zone) as 
well as the phenomenon of sand movement in wave- 
channels. 

Offshore breakwaters. The construction of a jetty and off- 
shore breakwater is considered an efficient means of 
preserving the natural sea shore as an area for fishery 
production activity and other shore developments. 

With jetties, the standard for planning length and 
spacing is roughly indicated by practical considerations. 

For off-shore breakwaters, however, no adequate 
standard for planning has been determined. This study 
seeks to develop suitable standards for the layout and 
design of both jetties and breakwaters. 



Location of breakwaters. Generally speaking, improving 
the quietness of a basin conflicts with the provision of a 
safe entrance for a fishing port. The resolution of this 
conflict can involve making a difficult decision. 

It is exceedingly difficult to solve this problem theoreti- 
cally, because the waves near the port are shallow-sea 
waves or breakers, additionally complicated by the effects 
of breakwaters or sea-coast topography near the port. 
Even assuming that a theoretical explanation is provided 
by the model of a certain port layout, it has the drawback 
of lacking universality on account of the dissimilarity of 
each fishing port in form, coastal topography and wave 
conditions. 

As a result, in the past, empirical considerations have 
determined the width, the direction of the port entrance 
and the length of the breakwater. To solve these problems 
scientifically, a variety of experiments have been carried 
out on the relation of port entrance and navigation using 
also models of fishing vessels. 

Pollution preventing. In a fishing port, the pollution of 
basins, chiefly through the throwing away of fish and 
molluscs, is creating a problem. As a preventive measure 
for avoiding pollution there is the chemical disposition 
system, or the artificial one with lock-gates, but the study 
now under way is principally concerned by studying the 
arrangement and structure of breakwaters, and the loca- 
tion of the port entrance in relation to tidal or other 
currents, to facilitate the exchange of water in the basin 
thereby preventing the pollution of water in the port. 



PRINCIPAL RESULTS OF STUDY 

The principal hydraulic model experiments and research 
performed concerning fishing ports during these past three 
years are as shown in Table 2. Fig 2 shows the major 
fishing ports where construction, on the basis of model 
experiments is in progress. 



CONCLUSION 

In future, in order to solve many remaining technical 
problems on fishing port development, it is considered 
necessary to promote the development of new techniques 
and of theoretical analysis by introducing electronic 
computers. Model experiment will then become a more 
powerful tool in solving many problems. 



[122] 



The Study of Harbours Using Hydraulic Models 

by C. de Campos Moraes 



Etude des ports sur modele rfdidt 

La communication signale 1 'importance dconomique que revdtent 
dans J'dtablissement des plans d'un port les Etudes hydrauliques sur 
modules rdduits. L'auteur mcntionne les probl&mes de similitude 
gdomdtriquc, cin&natique et dynamique dont la solution est 
essentielle dans 1'hydraulique des modeles rdduits. II indique aussi 
plusieurs 16ments secondaires susceptibles de compliquer la tache: 
viscosite, tension supcrficiclle, force de la mer, et effets d'6chelle de 
diverses caract&ristiques. Apres avoir expos des details relevant de 
la technologic exprimentale notamment construction du modele 
rduit, ginSrateurs de vagues, filtrcs et autres absorbeurs d'6nergie, 
instruments pour la mesure de la hauteur des vagues, dispositifs 
pour reproduire les marges 1'auteur dScrit brtevement le r&ultat 
d'6tudes sur Faction des vagues, la stabilite, la resonance, les trans- 
ports de sediments, en donnant des examples precis. 

Enfin, il cite un exemple representatif d'abaissement du cout des 
travaux grace aux resultats de 1'etude sur modele r6duit. 



El estudlo de puertos con modelos htdrauUcos 

Recalca el autor la importancia econdmica que en la construccidn de 
un puerto tiene la ejecuci6n de estudios de modelos a escala. Alude 
a problemas de analogfa: geomdtricos, cinem&icos o din&micos, 
que son fundamentals en la t&nica de los modelos a escala. Se 
ocupa de diversos factores secundarios que podrian complicar tal 
estudio, como la viscosidad, tensi6n superficial, rugosidad y efectos 
de la escala de diversas caracteristicas. Da detalles relacionados con 
la tecnologia experimental, inclusive la construccidn del modelo, 
generadores de olas, filtros y otros dispositivos que absorbcn energfa, 
instrumentos para medir la altura de las olas y sistemas para repro- 
ducir las mareas. Describe brevemente, con ejcmplos especificos 
estudios de la acci6n de las olas, estabilidad, resonancia y acarreo de 
sedimentos. 

Indica un ejemplo tipico de la reducci6n de los costos de las obras 
gracias a los resultados obtenidos en la investigacidn de modelos. 



THE construction of a harbour involves considerable 
expenditure. But the choice of a suitable site can 
benefit the economy of a country by bringing in 
considerable income. So the study and planning of a 
harbour deserves the closest care and attention. 

This paper summarizes the reasons favouring the study 
of projected harbours by scale models, and it details the 
principal problems arising from this technique. 

Why is a theoretical study of the question not enough? 
In the first place, because the combination of phenomena 
which can occur and influence the project is far from 
simple, and the phenomena do not act independently: the 
equations to which they give rise are difficult and slow to 
resolve and their resolution is not always possible. In the 
solving of equations, computers can render invaluable 
assistance because numerical calculations can be made 
very rapidly. It is used in certain fields of Marine Hydrau- 
lics (Barailler and Gaillard 1967), for example in the 
calculation of "wave patterns", which represent the 
refraction undergone by waves in their propagation until 
impinging on the coastline. But the number and nature 
of the variables which determine each phenomenon are 
not always known. That is the reason why we resort to 
scale-models as an aid to the study of most hydraulic 
problems. It is the safest, most efficient and most econo- 
mical way of testing a project which is in the final plan- 
ning stage, or an installation, already built, which has to 
be enlarged, or is inefficient in its present performance. 

The siting of a harbour offers several types of problems 
which can be studied in scale-models. Take the example 
of a length of coast where it is intended to construct a 
harbour. The first question which generally arises con- 
cerns the alteration of the equilibrium of the alluvium. 
Such alteration can have two effects: one, the erosion of 
areas which cease to be fed by the former continuous flow 
which tends to .be held up by the marine construction ; the 



other, the possibility of the silting-up of the harbour-area. 
There is, in consequence, nearly always the necessity, in 
both cases, of initiating a scale-model movable-bed study. 
Another example, assuming that the sea and swell charac- 
teristics of the locale are known (currents, wave periods 
and heights, the respective spectra, diagrams of refraction 
and diffraction, etc.) there are still two kinds of studies 
to be carried out on scale-models: stability-tests of break- 
waters and slopes and surge action studies inside the 
harbour and in the proximity of the harbour entrance. 
These experiments are made with fixed bed models. A 
third problem might arise when there are resonance 
phenomena which should be eliminated. 

Harbours located in estuaries or lagoon formations 
must also be studied in relation to river problems. In 
these cases the simulation of the tide is a very important 
factor considering that it is the prism of the ebb tide which 
fundamentally conditions obtaining the depth necessary 
for navigation. A calibration with a scale-model of the 
movable bed allows the physiographic development to be 
determined in relatively short spaces of time, thus allow- 
ing the most appropriate modifications to be studied. 



THE TECHNIQUE OF THE SCALE-MODEL 
QUESTIONS OF SIMILARITY 

The first notion of using scale-models for the study of 
hydraulics goes back to Sir Isaac Newton who in 1686, 
in his "Principles", devotes a paragraph to similarity 
(Dixon 1949). It was only in the 19th century, however, 
that the technique of the scale-model developed, thanks 
to studies concerning similarity made by, amongst others, 
Froude and Reynolds, and only lately was technique of 
study by means of a model applied to Marine Hydraulic 
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since the characteristics of waves are only now being 
determined with sufficient accuracy. 

The reproduction of hydraulic phenomena by means of 
a scale-model is closely connected with the definition of 
three types of scales: 



m 



GEOMETRIC SCALE L r , which is the 



L quotient obtained between the linear 

dimension L m of any geometric size of the model and the 
homologous dimension of the prototype L p . 

7; KINEMATIC SCALE T r , which is the 
T p quotient obtained between times T m and 

Tp which homologous points take to travel homologous 
distances, both in the model and the prototype. 

F DYNAMIC SCALE F r , which is the 
F p quotient obtained between forces F m and 

F p which act on homologous points in the model and in 
the prototype. 

From the constancy of each of the three scales result 
three distinct types of similarity: geometric, kinematic 
and dynamic. 

The forces that intervene in hydraulic phenomena, apart 
from that of inertia, are the forces of gravity, viscosity, 
surface tension and elasticity. In almost all hydraulic 
problems there are variations of velocity and in conse- 
quence the forces of inertia must obey a well-defined 
dynamic scale. From Newton's second law 



it follows that 



Where: M is the mass of a volume V of fluid of specific 
mass p which, subject to force F acquires the acceleration 
a. The indices m and p refer, respectively, to the model 
and prototype. Considering L as of characteristic length, 

F r = Pr i*r r - 2 

if, besides the similarity of the forces of inertia, there is a 
need to respect the forces of gravity, it is necessary that 
the dynamic scales be the same. Given the scales of the 
forces of gravity and of the weights of homologous 
particles, 



and, equalling the third and fourth equations, considering 
that y r = p r r , we obtain 



T r * 

considering # r = 1 will be 



which is the expression which formulates Froude's well- 
known Law of Similarity, valid for the problems most 
frequently met with in Marine Hydraulics. 

Given that the kinematic scale be equal to the square 
root of the geometric scale and the scale of weights 



it is seen that the geometric scale Lr conditions, in both 
cases, the ability to reproduce, in scale-model, the pheno- 
menon or phenomena of the kind to be studied. 



The choice of the geometric scale, besides being, ob- 
viously, related to the space available for the construction 
of the model, is not, however, independent of some of the 
following secondary factors (Castanho 1953). 

(a) Influence of viscosity. As a wave propagates, its 
amplitude decreases due to the dissipation of the 
energy of the particles as a result of viscosity. If, 
as has been said, it is Froude's similarity that 
governs the scale model study of almost all the 
problems of marine hydraulics, any type offeree, 
excluding inertia or gravity, is not reproduced on 
the same dynamic scale. From this results a scale 
effect relative to the force of viscosity. The 
influence of this is felt more intensely the smaller 
the scale, according to a damping law which stays 
practically constant above a certain range of 
values of the scale (depending on the relative 
depth ) but which shows a steeper gradient for 
values corresponding to very small scales. Geo- 
metrical scales equal to 1 : 100 or greater are 
normal in marine hydraulic tests. Scales lower 
than 1 : 150 are only found in distorted models. 

(b) Influence of surface tension. The forces of surface 
tension influence the wave speed. Nevertheless, 
it is only for very small values of wave length L 
that capillary forces can exert an influence in the 
increase of the wave speed C. For example, if 
L = 10 cm, the increase in C is only 1.5 per cent. 
Thus the influence of surface tension can, for all 
practical purposes, be disregarded in normal 
tests. It is, however, essential that the water be 
clean, because any dirt whatsoever can increase 
considerably the effect of the surface tension. 

(c) Influence of roughness. This is a factor which 
attains scarcely any importance in shallow waters. 
Within the range of error usual in these works 
the effect of roughness on the propagation of the 
wave can be ignored. In studies involving waves 
with a long period this problem starts to become 
important. 

(d) Scale effects. If, as has been said, it is the 
"similarity" of Froude which governs the scale 
study of marine hydraulic phenomena, it must 
be hoped that the forces of viscosity, surface 
tension, elasticity, etc., when playing an import- 
ant part, should make their presence felt differ- 
ently according to the scale on which the 
experiment is being performed. Reflection, 
diffraction, overtopping, etc., show scale effects, 
capable at times of paradoxical interpretation, 
seeing as this is, as yet, a rather virgin field of 
study (Greslou 1957). 

The geometrical scales in which agitation studies are 
carried out are never less than 1 : 200, 1 : 100 being the 
value normally used at the LNEC. 

In movable bed studies the horizontal and vertical 
scales do not coincide. Some of the reasons which deter- 
mine the distortion are: 

(i) The necessity of maintaining in the model a 
rough turbulence flow of such an order that the 
influence of viscosity is independent of the 
"Reynolds number" 
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(ii) The impossibility of reproducing to scale the 

roughness of the prototype 
(iii) The need to use, in the model, materials of 

different density from those of the prototype for 

sediment transport studies 

The horizontal scale of a distorted model can vary in 
Marine Hydraulics from 1 : 250 to 1 : 1000 according to 
the degree of distortion, which is usually between 3 and 10. 



EXPERIMENTAL TECHNOLOGY 

The first step to take before commencing the study of a 
harbour with a scale-model is to be familiar with the 
problem or problems to be resolved. The fundamental 
elements are those data of the prototype which will have 
an influence on the study, e.g., the hydrographic details 
of the area bordering on the site where the harbour is to 
be created, which will permit the construction of the 
model, and the drawing of refraction diagrams that will 
render possible the determination of the direction of the 
wave from off-shore up to the position where it is intended 
to site the wave generator, and in addition the deep-water 
wave characteristics: amplitude, period, direction, etc. 

Particulars concerning tides are indispensable for 
reproducing the levels of the "static" tide which are used 
in fixed bed models and of the dynamic tide which are 
applied in movable bed models. In the latter it is also 
necessary to know particulars about sediment transport 
conditions in nature. 

Once in possession of the data necessary to reproduce 
the project details, in model form, it must be constructed 




Fig la. Fixing steel rod contours in the construction of a scale 
model 



in an appropriate type of wave tank. There are several 
techniques for constructing models, the most common 
consisting of the creation of a model pattern from topo- 
graphic sections (the method used at DSIR Wallingford), 
or following the prototype contours (method used at 
LNEC). In both cases the model is filled with sand and 
covered with cement (fig la). 

In any study with a scale-model the boundary condi- 
tions are important because only the portion of coast 
reproduced and the harbour have a counterpart in nature; 




Fig L Constructing a scale model of a breakwater 
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neither the paddle of the wave-generator nor the tank 
walls possess characteristics homologous to the proto- 
type. It is therefore necessary that waves returning to the 
open sea should dissipate their energy asit occurs in nature. 
For this reason lateral energy absorbers are employed 
(beaches of rubble or other absorbent materials) and 
filters placed close to the paddle (or even attached to the 
paddles, as, for example, in the Laboratory of Chatou). 
These filters are also intended to purify the incident wave 
by absorbing its harmonics. Biesel (1948) shows that if a 
wave of L length is reduced in amplitude in the proportion 
of n (expressed in percentage), a wave of 4 L length is 
reduced in the porportion n K$ (Le M6haut6 1965). 

The wave-generating devices used in the laboratory can 
be of the "snake'* type (paddle divided into several parts 
that can move independently and out of phase according 
to pre-established patterns, to produce different wave- 
directions) of the "single paddle" type (solely executing 
rotary movements) or the pneumatic type (in which alter- 
nating differences of pressure within chambers create the 
waves) (Biesel 1954; Biesel and Suquet, 1951 and 1952; 
Castanho, 1953; Smith, 1963). 

The names and characteristics of the measuring appara- 
tus most frequently used by the Marine Hydraulics 
Divisions of the LNEC are as follows: 

(a) Probes 

(i) a metal pointer mounted on a graduated 
shaft, in association with a cathode eye: this 
is a simple instrument to measure the height 
of the wave and adjust the water-level 

(ii) resistance probes, based on the principle of 
Wheatstone's bridge and on the variation of 
resistance produced by the difference of level 
of the water at the two arms of the probe 
(iii) capacity probes composed of condensers in 
which the armatures are represented by 
copper wires wound on a metallic frame and 
by the water, and the insulator is the protec- 
tive varnish on the copper wire. 

(b) Amplifiers (Unitron), which amplify the signal 
given by the probe 

(c) Recorders (Sefran, Moseley) that register a 
graphic trace of the wave movements 

(d) Sounders, automatic bi- or tri-axial transporters 
that permit continuous soundings to be carried 
out. They are employed to register the systems of 
stationary waves (determination of nodes and 
antinodes in "clapotis") and in the topo- 
graphical survey of the bottoms of the models 

(e) Limnigrapta, that record tidal curves 

(f ) Tide-reproducing systems, etc. 



SURGE-ACTION STUDIES 

The purpose of surge-action studies in harbours, using 
scale-models, is to know the degree of agitation prevailing 
inside the harbours when subject to known external 
storm conditions, in respect of wave-direction, amplitude 
and period. Three phenomena are especially important: 
the refraction provoked by depths (also called frontal 
expansion of energy), the diffraction (or lateral expansion 



of energy) caused by external breakwaters and other 
internal obstacles and the reflection undergone by the 
wave when coming into contact with the slopes of the 
boundaries and of the breakwaters. 

These phenomena can occur jointly or independently. 
Problems arising from the breaking of the wave, its run- 
up over beaches and slopes, and its eventual overtopping 
are aspects of considerable interest in the studies of agi- 
tation. 

A study of this type is carried out with one or several 
"static" tide levels, chosen so as to represent the worst 
conditions of agitation which may occur in nature. This 
factor is important, for example, in the study of the 
breaking of the waves which can cause the greatest or the 
least agitation within the harbour. The same criterion of 
choosing the most unfavourable conditions existing in 
the prototype should also be adopted to choose the heights, 
directions and periods of wave which are reproduced. 
In most cases it is sufficient to choose one or two wave 
heights to obtain an "index of agitation" (or "of shelter") 
at a point 



Where HI is the inside height at that point and H e the 
outside height. 

For a surge-action study to be well conducted it is 
fundamental to know the projected level of utilization of 
the various areas of the harbour this information to be 
supplied by the authority who have initiated the study. It 
is in these zones of utilization that the prevailing agitation 
should be known as accurately as possible. It should be 
emphasized that the study should not be limited to the 
reproduction of only one wave period, because the occur- 
rence of resonance must be taken into account. 

Every harbour lay-out has its own characteristic degree 
of agitation within its structures. The studies to be carried 
out would therefore consist of: 

(a) Determining the qualitative and quantitative 
aspects of this agitation 

(b) Determining whether the values that are obtained 
are compatible with the maximum values required 
are compatible with the maximum values 
required by the planner 

(c) Conducting tests on various modifications of lay- 
out to get to know the degree of agitation result- 
ing from each one 

(d) Interpretation and presentation of the respective 
results so that a solution can be chosen which 
best satisfies the economic aspects and the 
required degree of protection within the harbour. 

Three examples of agitation studies carried out 
by the LNEC are given below. 

The Port of Vilamoura (fig 2) will be built in the Algarve 
(on the south coast of Portugal), where wave action is 
weak since violent storms rarely occur. It is worth noting 
that the geometric irregularity of its outline does not 
favour resonance. 

The experiment was limited to determining internal 
agitation. As the results obtained fully satisfied the re- 
quirements regarding the maximum permissible wave it 
was not necessary to seek alternatives. 
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Fig 3. Plan of the harbour ofAngra do Herolsmo showing different studies 



The Port of Angra do Heroismo (fig 3) is in the Island of 
Terceira in the Azores Archipelago. Its study was noted 
for the multiplicity of possible solutions to be examined, 
a few of which are mentioned: 

Solution 3: hydrodynamic breakwater of triangular 
form constructed near the Porto de Pipas quay 
(already existing) and the protection of the west 
coast by groins and rubble beaches to facilitate 
the dissipation of energy. This solution, recom- 
mended in 1948 by the Hydraulics Laboratory of 



Lausanne University, was satisfactory for storms 

blowing from the South but was found decidedly 

unfavourable for storms from the South-East. 
Solution 4: breakwater constructed nearby on the 

cliff of Monte Brasil. 
Solution 4A: a variant of the previous solution with 

construction 270 m (891 ft) south of solution 4 
Solution 4B: a variant of solution 4A consisting in 

shortening by 100 m (330 ft) the total extension of 

the breakwater 
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Solution 4C: the same, except that the breakwater 
was shortened by 200 m (660 ft) 

Tests with scale-models indicated that solution 4A was 
the one affording conditions of greatest calm. 

The Port of Peniche (fig 4) study is still under way at the 
LNEC. It deals with the lengthening of the West break- 
water so as to protect the interior of the harbour from 
storms coming from the South. Three alternatives were 
considered : 

Solution 1 : the lengthening of W breakwater by 

250 m (825 ft). 
Solution 2: the lengthening of W breakwater by 

250 m (825 ft) and shortening of E breakwater 

by 100m (330ft). 
Solution 3: the lengthening of W breakwater by 

350m (1,155 ft). 




Fig 4. Scale model of the Port of Peniche wave action study. 

Note at the rear, the wave-generator. The West breakwater is the 

one nearer to the generator 




Solution 2 was an alternative should the entrance prove 
too narrow, increased width being provided by the short- 
ening of the E breakwater. This solution was abandoned 
for fear of causing siltation in the port. 



STABILITY EXPERIMENTS 

Works destined to protect the interior of harbours from 
outside agitation have stability aspects which it is impos- 
sible to study by theoretical means alone. In publications 
where the question is studied (Beach Erosion Board, 
1961 ; Reis de Carvalho and Vera-Cruz, 1962), reference 
is made to several formulae, the use and form of which, 
however, must be confirmed by experience. The following 
is one of the many formulae used to calculate the weight 
of blocks : 

IF 3_. 

W - 



Fig 4a. Detail of entrance to harbour from the scale-model of the 

harbour of Peniche. Note the diffraction of the wave caused by the 

West breakwater and the measuring points for surge action 



where: W weight of the blocks; H height of the wave; 
y r specific gravity weight of the blocks; y/ specific 
gravity weight of the water ;.v r = y r /y/;a angle of slope; 
A'/j coefficient depending on the nature of the blocks 
and the percentage of damage. 

Thus experiments with scale-models arise from the 
necessity to confirm or correct, in practice, results 
obtained theoretically. 

From the point of view of statistical analysis of the 
conditions of agitation of the sea a distinction must be 
made on whether there arises a problem of the stability 
of a breakwater, or of wave action in the interior of a 
harbour. While in the latter case there can be relatively 
little interest in a heavy storm which rarely occurs, the 
same is not the case with stability. In these cases it is 
necessary to establish a comparison between the high 
cost of a work, whose solidity needs only to be increased 
to resist rare storms, and the loss that would ensue if the 
work was ruined. 

Stability studies with scale-models are normally made 
in two or three dimensions: in wave-channels (2 dimen- 
sions) to study the typical profile; in wave tanks (3 dimen- 
sions) to study the breakwater head. 

The principle aims of stability studies of marine works 
with scale-models are: 

(a) To study the stability of the outer and inner 
slopes of the proposed work to withstand the 
action of the typical waves prevailing in the 
prototype 

(b) To determine the wave-characteristics that des- 
troy the work 

(c) To study overtopping, projections of water, etc., 
and the effects of recurved walls strategically 
placed on the parapets 

(d) To study variations in profile, whilst observing 
the greatest economy in cost of work resulting 
from the reduction in the weight of the rubble 
mounds, increase of angle of slopes, etc. 

(e) To improve the shape of the profiles and the heads 
when the initial project tested is found to be 
undesirable. 

Geometric scales of 1/40 and 1/60 are frequently used 
in stability studies. 



[129] 



The stability of the outer slope or the head of a break- 
water must be studied over tidal cycles because the action 
of the wave in those areas of the slope which are going to 
be attacked during varying levels of water, can provoke 
conditions of instability in the blocks, which would not 
obtain with a static level. 

As regards the interior slope, its stability is conditioned 
by the existence of overtopping and projections of water 
and even by other factors which, obviously, also affect the 
stability of the outer slope, such as: 

(a) The portion of the slope out of the water. A 
cushion of water can give considerable protection 
to a vulnerable internal slope 

(b) Weight of the blocks 

(c) Angle of slope 

(d) Existence of untypical areas, creating discon- 
tinuity between different types of layers 

(e) Crest-level of the breakwater 

(f ) Existence of curtain walls. 

In the study of overtopping (which might prove neces- 
sary to determine the stability of the interior slopes or 
their influence on the increase of agitation inside) there 
can exist an accentuated scale effect (observed in publica- 
tion (Saville, 1955)) which in the case of minor overtop- 
ping could cause the results of the model to be 25 per cent 
to 50 per cent more optimistic than the prototype, leading 
to a false idea of security. 

Three dimensional tests, directed to the study of the 
stability of heads of breakwaters are necessary because 
the behaviour of the blocks can be noticeably different 
from that observed in the case of two dimensional tests. 
Whether we are considering natural blocks, concrete 
blocks, tetrapods, or other types, the elements localized 
at the front of the head are unsupported behind, as a con- 
sequence of which, the vulnerable zone tends to be loca- 
lized a little towards the inside of the head, where the 
dissipation of energy is more violent and the blocks are 
less protected. 



RESONANCE EXPERIMENTS 

Long period waves (of the order of minutes) which occur 
in nature and which are normally designated as "seiches 
can so stimulate a mass of water in a harbour as to favour 



a concentration of energy and to create a stationary wave 
system. They are not potentially dangerous because of 
their vertical amplitude since this is only of the order of 
centimetres, but ships which are lying on the nodes, are 
subject to violent horizontal oscillations that can throw 
them against each other, break mooring lines, etc. Due to 
their enormous lengths, these waves propagate always in 
shallow water, their velocity of propagation C, therefore is 
given by Lagrange's well known formula : 

C = Jgd 
where d = depth and g = acceleration of gravity. 

In the case of a dock of rectangular plan, / being the 
greater side, open at one end, a resonance "of a quarter of 
the length of the wave 1 ' will be that in which an antinode is 
formed at the closed end and a node at the open end. The 
fundamental resonance period is given by: 



This period Tcan be a fundamental period or one of the 
harmonics of the period of "seiche". 

Any process which tends to modify that form of oscil- 
lation proper to the basin, will, as a result, eliminate the 
resonance in those circumstances. One way consists in the 
modification of the depth d. Another can be constituted 
by the creation of structures that produce separations in 
the surface of the water, preventing it from resounding 
under normal conditions. Yet another can be connected 
with a more radical modification, in plan, of the shape 
of the basin, and with an alteration in the reflective power 
of the lateral walls. 

As a harbour or a basin seldom has a perfect geometri- 
cal shape which permits an accurate mathematical calcu- 
lation of the conditions of resonance, it is essential, even 
here, to resort to a scale-model study. 

The scale-model study is carried out in a fashion analo- 
gous to a study in agitation, it being necessary to work 
with a generator which reproduces slow periods. The 
basin under study is submitted to the range of periods of 
resonance which occur (or which are suspected to occur) 
in the prototype and the interior agitation at various 
points is registered. From the values of the index of 
shelter (quotient of the inner wave height over the outer), 
the resonance periods are verified through the response 
curves (fig 5) and the disposition of the nodes and anti- 
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Fig 5. Harbour ofFunchal. Response curve obtained through the resonance study 
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nodes are analysed in the plan and then the above- 
mentioned modifications are carried out as necessary. 

The resonance models can, in general, be distorted, as 
the "seiches" are waves of great length that, as stated, are 
produced in relatively shallow water. 

In the resonance experiments carried out at the LNEC 
in 1956 in connection with the port of Funchal, a horizon- 
tal scale of 1/500 and a vertical scale of 1/250 was adopted. 
In 1961 there followed a study of the conditions of reson- 
ance of No. 1 dock of the port of Luanda with a horizon- 
tal scale of 1/400 and a vertical scale of 1/200. 



MOVABLE BED STUDIES 

Most of the principle Portuguese harbours are situated in 
estuaries, lagoons or deltas: Viana do Castelo, Aveiro, 
Figueira da Foz, Lagos, Portimao, Lisboa, Faro, Olhao, 
and in Mozambique, Lourengo Marques, Beira, Cuama, 
etc. 

As already stated, the study of these harbours can only 
be made in distorted scale-models with movable beds. 
The problems to which they are related, are invariably 
connected with obtaining the depths necessary for naviga- 
tion. 

While in the studies of the types previously described 
the similarity between prototype and model is relatively 
easy to achieve, leading to very tolerable results, the same 
cannot be said of studies with movable beds. The laws 
that govern the phenomena of sediment transport are 
complicated and still incompletely understood, similitude 
is difficult to obtain and the number of parameters 
exerting influence too high. Empirical processes have to 
be resorted to requiring calibration of the model once the 
vertical and horizontal scales are defined, the scale of 
tidal times stays fixed; then a calibration of their propaga- 
tion is carried out (i.e., agreement is sought between the 
natural tide curves in different localities of the surround- 
ings of the estuary or of the lagoon, with those of the 
model, through recordings taken at similar points. This 
concordance is obtained by increasing or decreasing the 
head losses in the flow.) Then a calibration of physio- 
graphic times is undertaken. For the purpose the adjust- 
ment of topographic profiles, obtained in different areas 
of nature, with the corresponding profiles of the model is 
sought. This adjustment is provided with the testing of 
different movable materials and of modifications in the 
characteristics of the incident waves (directions, periods, 
heights, duration of storms, etc.). By these processes it is 
possible to obtain immediately the definition of the scale 
of the physiographic times (ratio between the times, in the 
model and the prototype, which were necessary to obtain 
similar bed patterns). 

In the model of Aveiro Lagoon (fig 6) now being studied 
at the LNEC, the utilization of the hydraulic power of the 
ebbing currents is being considered with a view to improv- 
ing and maintaining the depths in the access channels to 
the Aveiro harbour, situated in the interior of the 
lagoon. The model will consider the reorganization of the 
course and section of the channels in the zone of access. It 
is intended, through these works, to reduce as much as 
possible the losses of energy that the defective lay-outs 
and inter-seqtions of the channels cause to the currents 
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Fig 6. Aveiro lagoon 

which, with each tide, flow and counterflow between the 
lagoon and the sea. 

Another type of movable bed study undertaken by the 
LNEC was that of the harbour of Lobito (Angola). "The 
Lobito Spit" (fig 7) is an arrow of sand with a length of 
about 5 km (3.1 mi) and a width varying from 150 m 
(495 ft) to 250 m (825 ft) running from South West to 
North East. The model of the bay and of the spit of 
Lobito was constructed to the horizontal scale of 1 : 300 
the vertical scale being fixed at 1 : 100. The purposes of the 
study were: 





Fig 7. Harbour and spit at Lobito 



(a) To verify if the spit, if left completely free to 
grow would eventually completely close the bay, 
or on the other hand if the tidal currents would 
be sufficient to keep the entrance to the bay open 

(b) In the event of the total or partial closure of the 
bay, to find out what measures should be taken 
to prevent this occurrence 

(c) To determine the behaviour of the spit should 
there be a lessening or stoppage of the flow of 
sediment coming from the south. 

The result of the experiments showed that the tendency 
is for the spit to close and that to prevent its closing it 
would be necessary to build a system of groins to retain the 
silt. 



CONCLUSIONS 

The cost of an experiment with a scale-model is estimated, 
necessarily very roughly, at about 0.2 per cent of the cost 
of the work. The benefits derived from this expenditure 
are many and the investment is largely cancelled out. The 
following example may not be the most typical, but 
because it is recent, is most readily to hand: the stability 
study for the lengthening of the west breakwater of the 
harbour of Peniche as carried out in 1968 at the LNEC. 
It encompassed the two typical aspects for which a scale- 
model is an indispensable aid in the construction of a 
marine structure: the prevention of damage and the 
economy resulting from the suggestion of new solutions. 
The plan of the profile of the breakwater originally sub- 
mitted for experiment (fig 8) had the following charac- 
teristics: the outer slope was stable enough for the maxi- 
mum required wave; however, due to the strong over- 
topping which was observed, the stability of the inner 
slope was not up to standard. In view of these results a 
new profile was adopted (fig 9). This new profile admitted 
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. Typical profile of lengthening of West breakwater of harbour ofPeniche original scheme 



a reduction in the weight of the rubble mound and an 
increase in the angle of the slope on the outer side of the 
breakwater, which brought about an economy in the cost 
of the work. A different arrangement of the inner slope 
and an alteration in the upper width and in the pervious 
nature of the breakwater solved the question of the 
damage originally noted in the model in that zone due to 
overtopping. 

At other times studies with scale-models lead to con- 
clusions which increase the original cost-estimate of a 
work, but they are necessary to prevent calamitous damage 
to structures. These studies have also lead to corrections 



to the outline plans of harbour basins, given indications 
as to the most suitable sites for dredging operations thus 
ensuring necessary depths for navigation, have initiated 
studies in erosion or silting-up, in resonances, in wave- 
reflection, etc. 

Problems can thus be resolved in the laboratory, which 
if they were allowed to occur in nature, would be much 
more complex and could lead to costly remedial actions. 

The recourse to an experimental laboratory is, there- 
fore, a virtual necessity before the construction of a new 
port or the enlarging or replanning of an old one is 
attempted. 




Fig 9. Typical profile of lengthening of West breakwater of harbour ofPeniche final scheme 
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A Fishery Harbour at Madras, India 

The Littoral Drift Problem and the Selection 

of Site 

by T. Bhaskaran 



Port de pftche de Madras, Inde. Probleme de la derive Httorale et 
choixdugite 

On a choisi d'implanter & Madras, Inde, un port de peche capable de 
recevoir en un premier temps 500 bateaux moteur et 50 chaluticrs. 

Sur la cdte orientale de 1'Inde, la derive Httorale pose un grave 
probleme pour ce qui est de Tentretien des chenaux d'acces. Elle 
provoque aussi la formation de banes de sable dans les baies et 
estuaires naturels, ou il faudra 6galement procSder & des dragages 
p6riodiques. La nature et J 'importance du probleme de la derive 
Jittorale ont td dvaluees sur la base d'une etude du port de com- 
merce existant. 

Parmi les sites envisages estuaires de 1'Adyar et du Cooum, 
crique d'Ennore, baie de Cassimode les trois premiers ont 6te 
elimincs du fait de la formation de barres. Le choix s'est portc sur la 
baie dc Cassimode, situee sous le vent du port de commerce ct dans 
la zone d 'erosion du littoral, car elle requerra tres peu de dragages 
d 'en t re lien. 



El puerto pesquero de Madras, India. 1 problem* de la corriente 
literal y la election del emplazamiento 

La ciudad de Madras, India, han sido elegida para emplazar un 
puerto pesquero capaz de albergar en la primera fase 500 embarca- 
ciones mecanizadas y 50 arrastreros. 

La corriente litoral existente en la costa oriental de la India 
constituye un problema amenazador para el mantenimiento de los 
canales de acceso. Tiende tambien a formar barras de arena que 
exigirian dragados de conservaci6n en las ensenadas naturales del 
mar y en los estuarios. Mediante un estudto del puerto comercial 
existente se ha determinado la naturaleza y magnitud del problema 
de la corriente litoral. 

Entre los varios emplazamientos considerados, a saber, las desem- 
bocaduras de los rios Adyar y Cooum, la ensenada de Ennore y la 
bahia de Cassimode, se han excluido los tres primeros a causa de la 
formaci6n de barras de arena. La bahia de Cassimode, que se halla 
al abrigo del puerto comercial y en la zona de erosion de la costa, se 
elige automaticamente por si misma ya que exige muy poco dragado 
de conservacion. 



MADRAS has been selected for the location of a 
fishery harbour on the Coromandel Coast, on 
the eastern seaboard of India, with modern 
facilities for processing, preservation and marketing, out- 
fitting of boats, their maintenance and supplies of fuel 
and ice, etc. 

While catamarans now predominate, mechanized deep 
sea fishing boats and trawlers will be introduced in stages. 
It estimated that during the next five to ten years 
50 trawlers and 500 mechanized boats will operate from 
Madras, and will increase to 150 trawlers during the next 
20 years. After about 40 to 45 years, 300 trawlers may be 
operating in addition to the 500 mechanized boats men- 
tioned. A depth of 6 m (20 ft) for a maximum trawler draft 
of 1 8 ft is planned. 

Site requirements 

While Madras fulfils the requirements of proximity to 
fishing grounds, a potential fish market, abundant per- 
sonnel engaged in the fishery trades, etc., the exact loca- 
tion of the fishery harbour from technical points of view 
depends on the features of the proposed harbour. Factors 
involved are: 

(a) Its ability to provide safe access to boats in all 
weather 

(b) The soil conditions at the site for location of 
breakwaters, quays, etc. 



(c) The initial cost and the recurring cost of obtain- 
ing and maintaining necessary depths within 
reasonable limits. 

The littoral drift problem is menacing and confronts 
any site on the east coast of India, and Madras is no 
exception. 

The commercial port 

The ready solution that would strike anybody would 
perhaps be: "Why not locate the fishery harbour in the 
existing commercial port itself?" Unfortunately the 
existing port has a comparatively small basin and a single 
approach channel in which the navigation of ships would 
be interfered with by the large number of fishing boats. 
Hence the fishery harbour has to be located outside the 
commercial port. 



MARINE AND METEOROLOGICAL FEATURES 

Madras Port, the third largest in India is located on lati- 
tude 13~06' North and longitude 80-18' East, about 
608 km (380 mi) south of Visakhapatnam Port. Being 
located on the east coast, Madras is more influenced by 
the north-east monsoon (October to January when the rain- 
fall of about 50 in mostly occurs). The south-west mon- 
soon (February to September) induces some occasional 
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squalls in April, May and June. The number of cyclones 
occurring in the Bay of Bengal varies from two to four per 
year of varying intensities depending on the centre and 
track of the cyclone, with consequent effect on the littoral 
drift movement. 

During the cyclonic periods the sand drift is very great, 
and silting is aggravated. Entrance channels can be filled 
in or sand bars formed by silting both should be avoided 
in the selected site. 

The tidal range is about (0.9 to 1 .2 m (3 to 4 ft) at spring 
tides and between 0.3 to 0.6 m (1 to 2 ft) at neap tides. 
The surf off Madras breaks normally 91 to 122 m (300 to 
400 ft) in fine weather from the beach line, and further 
off-shore, nearly 300 m (1,000 ft) away, during squally 
weather. With the wind off-shore, the surf is very often 
very high and breaks in the form of one heavy roller. At 
points a few miles north of Madras and Ennore (another 
site considered near Madras) the surf breaks one to two 
miles off-shore. 

While the normal wave height at Madras ranges between 
to 1.2 m (4 ft) waves higher than 1.8 m (6 ft) also occur 
for about 15 days in the year during the South- West 
monsoon season. During cyclones the waves are much 
higher. An average wave period of 8 to 14 sec occurs in all 
months. The current sets southward or northward depend- 
ing on the monsoon, at a rate of 1 to 1 knots, but is 
irregular and in between monsoons, the current is prac- 
tically negligible. 

The phenomenon of harbour ranging or "seiche" occurs 
at Madras Harbour, presumably on account of the 
geometricity of the harbour having its own well defined 
natural periods, causing a standing wave pattern resonant 
with the wave periods generated in the Bay. Model studies 
are being undertaken for the fishery harbour to choose a 
layout which would mitigate, if not altogether eliminate 
such an occurrence. 



Madras Harbour is built on a very low and sandy coast 
exposed to heavy surf. The coast is mostly silty sand with 
fine to coarse sand predominating. 



THE COMMERCIAL PORT 

The history of the construction of the present commercial 
port of Madras is interesting and is intimately connected 
with the final selection of the site for a fishery harbour at 
Cassimode Bay (fig 2). Construction of the north pier of 
the present harbour was commenced in 1875 and the 
south pier was commenced two years later. As the work 
was carried out from the beach, the shore line also con- 
tinuously shifted outwards into the sea as a result of sand 
accretion. The pier-heads were completed in 1881. By 
1913 a triangular area of about 260 acres (105 ha) had 
accumulated on the southern side of the projection, with a 
base of 2,740 m (9,000 ft) along the coastline and a side of 
600 m (2,000 ft) along the breakwater. A sandstrip along 
the shore had also formed extending from the port to 
south of the Adyar River mouth. Since then, this strip of 
sand has steadily increased. The Low Water Line had 
shifted at an average annual rate of 18m (56 ft) between 
the date of commencement of the harbour works in 1875 
and 1898. The rate of advance had been reduced to 9 m 
(31 ft) per year during the period 1898 to 1921, and to 7 m 
(24 ft) annually between 1921 and 1950. The rate of 
advance of the Low Water Line is no clear indication of 
the quantity of sand movement for in the period before 
the harbour was built, the sand drift was estimated to be 
240 thousand tons per year, but at the beginning of 1904 
when the harbour was partially built, 550 thousand tons 
per year accumulation had been noticed. 

At present the littoral drift is about a million tons per 
year on average. Presumably the sea bed on the south side 
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has been slowly flattening out on account of accretion and 
causing more deposition annually in recent years. 

No dredging of any kind was done outside the harbour 
till 1950. The littoral drifts of about 800,000 to 1,400,000 
tons annually have been recorded around the harbour 
approaches and the adjoining areas since then, including 
the dredged area outside. The movement of the drift has 
been found to exist down to 13.6 m (45 ft). However since 
1950, when a sand pump was installed on the "sand 
screen 9 *, the groyne extending sea-ward from the southern 
arm of the existing harbour, the accretion menace has at 
least been partly countered, as judged by the stabilization 
of the 1965 Low Water Line on the south side. There has 
also been a corresponding erosion north of the port for a 
distance of about 4.6 km (3 mi) along the shore. To check 
this, stone revetments were constructed along the shore 
from the Port end to Cassimode. However, beyond the 
revetment end in the north, a bay has been formed. 

From the foregoing it will be clear that maintenance of 
a channel exposed to the drift siltation would be very 
prohibitive in recurring cost and the economics of a 
fishery harbour would not warrant such an outlay. 

Sites considered 

The city extends northwards along the coast for about 
16 km (10 mi) from Adyar River mouth. Across the city 
the River Cooum, a sluggish river, flows 4 mi (6.4 km) 
north of the River Adyar, just south of Madras Harbour. 
The river mouth is perennially closed by a sand bar and 
though annually during monsoons, when there is heavy 
rainfall in its catchment area, the bar gets cut, it closes 
soon after. Cassimode Bay is about 2.4 km (1 J mi) north 
of the Harbour at the end of the stone revetment. Ennore 
is about 18 km (1 1 mi) north of Madras at the estuary of 
the River Kortalliyar which has formed a backwater on 



account of a sand bar at the mouth. The above are the 
possible sites at and near Madras City. 

The mouths of Adyar, Cooum and Ennore rule them- 
selves out from selection as a suitable site for a fishery 
harbour as the bar would require dredging constantly to 
allow free flow of sea water into the backwaters and 
sufficient depth for easy navigability. Maintenance of an 
artificial channel with the very heavy sand drift would 
prove enormously expensive. 

Cassimode Bay, therefore, which is located on the 
erosion zone of the coast, and is in the lee of the present 
commercial harbour, automatically selects itself. The 
breakwaters for the fishery harbour would also prevent 
sea erosion of the beach along the bay and serve a double 
purpose (fig 3). 
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Some Hydraulic Aspects of Fishing 
Port Siting 

by J. G. H. R. Diephuis 



QueiqueB aspects hydraullques par rapport a 1'etablissement d'un port Algunos aspectos hidritalic 
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L'6tablissement d'un nouveau port de pdche ou 1'extension d'un tel 
port ne doit pas fttre ddcid6 par des experts de poisson et des proje- 
teurs r^gionaux seulcment. Le specialiste de genie portuaire et cdtier, 
dans sa qualitt d*ingenieur conseil, peut contribuer essentiellement 
au succcs du projet du port, combien modeste peut aussi 6tre sa part 
dans le total. 

L'importance de cooperation est soulignee en vue de la coopera- 
tion 6troite et continue entre des specialistes de difi&rentes disci- 
plines, ainsi qu*en vue du projet et de I'ex&ution d'investigations 
sur place et de rccherches sur modele rdduits. Les deux deraiers 
sujets sont traites plus en ddtails de manifere & stimuler I'interdt de 
toutes les autorites et & 6voquer des discussions sur le siyet. 



La situacidn de nuevos puertos pesqueros o de extensiones de 
puertos existentes no deberi fyarse por los expertos en el campo de 
la pesca o de la ordenacidn regional unicamente. Como ingeniero 
consultor el experto de ingcnieria de costas, por modesta que sea su 
parte en la totalidad del trabajo, podrd contribuir esencialmente al 
dxito del proyecto. 

Tambien se subraya la importancia de colaboration, tanto en 
relaci6n con una cooperaci6n solida y continua entre los cspecialistas 
en varias disciplinas como con la formulaci6n y ejecucion de investi- 
gaciones de campo y en modelos a escala reducida. De los liltimos 
sujetos se trata mas extensivamente a fin de excitar el interes de las 
autoridades concernientes y de provocar la discusidn del asunto. 



T 



1HE location of a fishing port is mainly affected by 
three factors, viz. : 



(a) the supply of fish 

(b) the market for fish 

(c) the port proper, with its nautical, hydraulic, 
geomorphologic and civil engineering aspects. 

As a hydraulic engineer the author leaves the first two 
items to biologists, ship designers, economists, regional 
planners and many other experts of various disciplines. 

Item c is generally less striking to the imagination of the 
authorities. The design of the layout of a fishing port has 
to proceed hand in hand with site investigations and/or 
small-scale model studies. Time and trouble could be 
saved if a competent coastal engineering consultant was 
involved in a fishing port project from the very beginning. 
The services of an institution could be used, covering 
most fields and placed under one management to offer a 
more appropriate answer to this question than the com- 
position of an ad hoc team of single experts from various 
origins. 

Existing ports have sometimes been extended step by 
step, giving the designers the opportunity to learn from 
experience at great cost. But it is hard to plan substantial 
extensions or completely new sites without basic data, 
without thorough studies in the field as well as at the desk 
and in the laboratory, and particularly without the co- 
operation of planner, designer and coastal engineering 
consultant. 

One main requirement of a port is that it should offer 
adequate shelter and protection against wave action. 
Vessels must be able to load and unload during severe 
weather conditions. No port can be designed to exclude 
all wave penetration. As long as vessels are able to enter, 



waves and swell can also enter, but their effect should be 
restricted and their energy exhausted or reduced. 

A common misconception is to require that waves be 
reduced to a set dimension, say 0.5 metre. In most cases 
the waves inside a harbour are a fixed proportion of the 
waves outside, with the wave period as the only variable. 

A second aspect of wave action is the stability of the 
breakwaters or harbour moles. Here, a certain risk has 
to be accepted, expressed as damage with a chance of 
occurrence of X per cent per annum. A chance of 5 per 
cent per annum is not equivalent to a chance of once in 
20 years, as this is only an average over a long period. 
Moreover the expression once in 20 years induces people 
to think that the phenomenon is expected to happen only 
20 years from now. In reality it means that it may happen 
any year, but with a chance of only 5 per cent. 

The requirements for the stability of a breakwater arc 
more severe than for the wave penetration inside the 
harbour but depend on many local factors. 

Navigability 

Although a supertanker is more difficult to manoeuvre 
than a fishing boat, even the latter needs a fair access, a 
conspicuous entrance and sufficient space to slow down 
and turn. As vessels can be affected by wind, currents and 
waves, these requirements impose pronounced criteria for 
the design. 

Water depth 

It goes without saying that the water depth on the 
access route and inside the port be enough for vessel 
movement. Possible shoaling of entrance and harbour 
basin should be checked. Removal is often a recurrent 
and costly affair, disliked equally by port authorities and 
ship's masters. As no two situations and conditions of 
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port sites are equal, and apparently small variations in 
wave height, wave period and direction, geographic 
situation, river discharge, tide, current, wind, salinity of 
the water and sediment properties can have a very great 
influence upon the residual sediment transport, a tho- 
rough knowledge of the above phenomena is required. 

Water level 

Most sea ports experience water level variations due to 
tide or wind action. Movement restricted to high water 
level may be a nuisance, but the only possibility for an 
economic design. Ports with a bottom of soft mud situated 
in areas with large tidal ranges allow vessels to go aground 
during low water. 

Sea bed characteristics 

For the foundation of quays, buildings and breakwaters, 
the possibility of dredging, geologic investigation and soil 
penetration tests may be required. Not always will every 
method of investigation be applied. Frequently, the relia- 
bility of the data is more important than quantity. 

Co-ordination 

All efforts to obtain reliable basic data and to arrive at a 
harmonic design have to be thoroughly co-ordinated. Not 
only are careful time schedules, diagrams and network 
planning to be prepared but it should be borne in mind 
that collecting hydraulic and geo-morphologic data in the 
field is rather hazardous and not always suited for clear- 
cut scheduling. The author remembers a case where soil 
samples were not allowed out of a country for laboratory 
analysis as mud did not occur on the Customs Authority's 
list of export commodities. The procurement of suitable 
survey launches and workboats can also be a difficult 
exercise. 

But even if all these difficulties are overcome, the nature 
of the investigations seldom allows for minute planning, 
as the course and the sequence of the observations and 
measurements is generally governed by the results of 
anteceding observations. With some goodwill and with- 
out misfortune, a price can usually be given for a fixed 
amount of work to be done, but inevitably this will require 
adjustment in the contract prices. 

The most promising co-ordination and the best guaran- 
tee for continuity and efficient follow-up is the establish- 
ing of local, centrally organized research divisions. Whether 
they belong to a department of public works or to some 
other organization is not relevant. 

In many countries, both developing and developed, 
such research divisions do not exist for hydraulic engi- 
neers. Reliable and co-ordinated data only can be a safe 
base for comprehensive coastal engineering designs, and 
to obtain these, the most obvious solution is the forma- 
tion of hydraulics research groups. 

Where such a local research division does not exist the 
project of a fishing port may be the motive to establish 
one. The author is well aware of the declining attitude of 
many planning commissions concerning such research 
divisions, who in their opinion only burden the annual 
budget, consume foreign exchange and have no direct 
economic benefit. There exists however an unmistakable 
indirect benefit of such institutions such as the avoidance 



of having to call on consultants for routine observations 
and collection of basic data. This may be underlined by a 
quotation of H. B. Sauermann, 1966, "Unusual events, 
most useful and important for model verification, often 
occur once a lifetime only. To observe and record these 
events is the task of local authorities since in most cases it 
would be impossible for a field unit to arrive in time'*. 

A port design is not a self contained project. Although 
it is in itself a difficult problem, the solution implies the 
unnatural intervention in a natural dynamic equilibrium. 
The course or outflow of a river may have been interfered 
with, the littoral sediment transport interrupted and cur- 
rents deviated. These phenomena may affect the coast line 
over a considerable distance and this asks for a centrally 
organized body with responsibility not only for the port 
proper but for a much wider area. 

Recommended approach 

The design of a fishing port, whether its future site is 
approximately known or not, asks for comprehensive 
investigations. On the hydraulic, hydrographic and civil 
engineering side the movements of the investigator should 
be from the large to the small no detailed studies as long 
as the overall picture is still vague. As a first step the 
authorities concerned should seek the consulting services 
of reliable coastal engineering specialists. At that early 
stage a preliminary scheme for field investigations can be 
made. This will comprise the thorough study of all perti- 
nent available data, such as aerial photographs, topo- 
graphic and hydrographic charts, geological and meteoro- 
logical reports, Admiralty and national sailing directions 
and the like. Generally a reconnaissance of the area 
including inspection trips on foot, by boat and by aero- 
plane or helicopter is required to restrict the areas to be 
investigated in more detail to a minimum. However, it 
should be borne in mind that a port located on a pre- 
viously untouched coastline of an ocean or of an estuary 
is likely to affect a long length of coastline. 

Long series of observations of wave, wind, water 
level and current are the basis of reliable forecasts, and 
these in turn are the basis of sound engineering designs. 
The shorter the observation period, the less effective the 
result and this involves greater risks and cost and greater 
ignorance coefficients (often wrongly called security fac- 
tors). The co-operation of permanent local research divi- 
sions will be a necessary factor in determining the next 
steps in the investigation. 

Having preliminary data available, the next step should 
be a more detailed investigation of one or more locations. 
Much attention should be paid to the phasing of these 
parts of the study. The programme may have to be often 
amended and controlled by the results of previous obser- 
vations. This calls for immediate processing of the col- 
lected data and their evaluation. The responsible observer 
should be conversant with small scale hydraulic model 
testing as this is in most cases the next link of the chain. 

Model studies are not always called for, but generally 
their use is recognized. Model techniques have far ad- 
vanced, laboratories in many countries all over the world 
are modernized and well equipped and the cost of small 
scale studies are small compared with the cost of con- 
struction and maintenance of the projects. For example 
the saving of a few metres of breakwater could cover the 
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cost of a model study. Moreover in a small scale model 
conditions and situations can be simulated which only 
rarely occur in nature but which could have a serious 
effect on the structure under examination. 



FIELD INVESTIGATIONS 
Purpose 

The purpose of field investigations is twofold. The results 
may be used as the basis of the design, or they may be 
required for small-scale hydraulic model tests, for digital 
or analog computations or for further analyses or studies. 
Large engineering works can no longer be carried out 
merely based upon common sense and experience gained 
from other projects. The national interests in port con- 
struction and the amounts invested are so large that the 
utmost care must be taken to avoid failures. The less 
developed a country, the smaller its annual budget, the 
less it should permit itself the luxury of expensive failures. 
Therefore it is of great importance that designs aim at 
minimum recurring maintenance costs. Adequate site 
investigations being the basis of our knowledge of the 
decisive phenomena in nature and of our ability to make 
reliable forecasts, they are the most suitable method of 
producing satisfactory developments. 

Duration and extent 

The various subjects of study, which may range from 
topography, tides, currents, water properties, sediment 
characteristics, bottom configuration, water levels, waves, 
swell, and river discharges to meteorology, each has its 
own requirement. A single sounding survey may suffice in 
one place while repeated soundings are imperative in 
another. The influence of the water properties, e.g. 
chlorinity, upon the behaviour of colloidal clay erosion, 
flocculation, sedimentation is very great, and hence the 
discharge variability and estuarine circulation may be a 
main part of a study. Substantial seasonal fluctuations, 
e.g. the occurrence of monsoons, leads most investiga- 
tions to be extended over a full year. This applies to wind, 
waves and swell, and it must be clear that occasional 
observation of these phenomena is not only deficient but 
may lead to wrong assumptions. Moreover as these 
phenomena do not only vary from one season to the 
other, but from one year to another, the observations 
may not even be restricted to one year but to a series of 
years. As the time available for studies and investigations, 
once the project has received the green light to go ahead, is 
generally inversely proportional to the time consumed by 
all parties concerned in arriving that far, the need of per- 
manent local research divisions is evident and their 
assistance in all phases of the investigation invaluable. 

Equipment 

The equipment to be used may be divided in two groups. 
One group comprises very specialized advanced equip- 
ment for ephemeral use by specialist institutions or firms, 
such as equipment for deep offshore drilling, seismic sur- 
veying or aerial photography. Such equipment generally 
is rented or, borrowed for a certain period and not 



retained. The other group comprises the equipment for 
more intensive use on routine or semi-routine basis. As a 
result the kind of the instruments and their use and useful- 
ness should be at level with the skill and the number of 
the local technical staff, reliability under field conditions 
may also in general be a more important requirement than 
a high degree of accuracy. 

Much attention must also be given to the processing of 
the data to be collected and the availability of trained 
personnel. Considering these items, the expected amount 
of data to be produced and the availability of survey 
launches and larger vessels to position and attend autono- 
mous instruments, it can be decided whether visual obser- 
vation has to be replaced by instrumental recording, 
graphical recording by analog or digital tape recording, 
cable connection by radiographic transmission. Needless 
to state that each decision has its particular financial 
consequences which have to be realistic. 

Staff and organisation 

Site observations can be made by permanent or ad hoc 
local organizations, by outside specialists, by consulting 
engineers own staff or by a combination of these. The 
direct responsibility for all the work must however be in 
one hand. Details of staff and organization vary too 
widely from case to case to be described here. 

The requirement of immediate reduction of the obser- 
vations and processing of data into conveniently arranged 
graphs, tables and charts, leads to the need for an ade- 
quate field-office staff of assistants, computers, draughts- 
men and the like, in addition to the clerical staff, store 
keepers, car drivers, sailors and so on. In any extensive 
project, this calls for staff in the field to number from 40 
to 100 men, of whom roughly 20 per cent are of profes- 
sional grade, 30 per cent technical assistants and 50 per 
cent of unskilled or semi-skilled labour. Apart from these, 
a number of part-time workers may be employed, e.g. 
teachers in villages to observe rainfall water level 
gauges. 

The advantages of keeping a plain system of files and 
archives, of cataloguing data and samples and of using 
standard size drawing paper and plain observation sheets 
is so obvious that they do not need to be stressed here. 

Cost 

The cost of a site investigation depends on the scope and 
the duration of the study, the country concerned and the 
experience and efficiency of the project engineer. Though 
the total cost may be high and run occasionally as high as 
half a million of US dollars in most cases they range 
between twenty thousand for the small and less compli- 
cated investigations to two hundred thousand US 
dollars it should be kept in mind that this amount is 
generally only a small percentage of the total project cost 
and as such fully justified. 

Two final remarks in this connection. The first is that 
the available budget is often too small, not because the 
consultant pays excessive salaries to his employees, but 
because the original views on what had to be done con- 
siderably deviated from what was found by him to be 
necessary or because of the estimates being made 
unrealistic by inflationary tendencies. 
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MODEL STUDIES 
Purpose 

Small scale hydraulic models, together with analog and 
mathematic models, are an extremely useful tool to 
arrive at technically and economically justified designs of 
hydraulic structures. They have to be checked and cali- 
brated from the results of site investigations and thus can 
never be a substitute of these. As model studies are per- 
formed to extrapolate existing situations or existing 
conditions longer breakwaters, deeper channels, higher 
water levels, heavier wave attack their accurate and 
minute calibration is of primary importance, and in the 
case of reproduction of shore processes this calibration or 
"tuning" of the model may occupy more than six months, 
often equal to or even more than the time required to 
carry out the actual tests. 

Co-ordination with the investigators in the field on the 
one hand and with the designers on the other hand is 
imperative though not always recognized as such. The 
relation between site and laboratory study has been men- 
tioned but the relation between model study and design 
should be just as close. 

After about half a century of model testing in various 
countries and continents and after a rapid increase in the 
scientific and technical basis of these methods hardly any- 
body has now to be convinced of the necessity to have 
most hydraulics project preparations guided by model 
studies. This conviction may on occasion even go beyond 
the competence of model studies. Hydraulic engineers 
are no witch doctors and cannot procure a wanted solu- 
tion which is not feasible. They only can assist in ob- 
taining with scientific means technically and economically 
justified solutions of the problems posed by the project. 

Wave penetration 

Harbours are expected to offer adequate shelter to the 
vessels moored or anchored inside. Small-scale models 
are an adequate tool to study the reduction of incoming 
waves and swell of given period and direction of origin 
by a suitable layout of the harbour basins, by application 
of energy spilling beaches inside the port or by modifying 
width and shape of the entrance. Calculations often give 
a first indication, but as so many factors affect the final 
result, a hydraulic model generally provides the quickest 
and most reliable answer. 

Models of this kind can be easily calibrated and do not 
require long periods for construction or test. They can be 
constructed with fixed beds and contours but not suited 
to the study of erosion or shoaling problems. 

The time required for wave penetration studies is 
generally between three and twelve months. It is often 
useful, if laboratory space permits, to have a model stand- 
by after completion of the study to cope with unforeseen 
modifications and to enable the immediate checking of 
their effects. 

Shoaling 

A second category of models deals with shoaling, capital 
and recurrent dredging, erosion, sea defence and bank 
protection. They require movable bed conditions and 
hence are generally more complicated than the models 
described in the previous paragraph. The area to be inves- 



tigated may be inside as well as outside the harbour 
entrance. Moreover the effect on the adjacent banks and 
beaches often has to be studied to avoid secondary diffi- 
culties and claims by third parties. 

A model with a movable bed of fine sediments, with 
tidal currents, wave action and often river discharges 
needs more time for construction and particularly more 
time for calibration than a model for the study of wave 
penetration. When river discharge causes density differ- 
ences the shoaling processes depend also on vertical 
estuarine circulation, which may require a model with 
salt and fresh water. The complete study may take between 
eight and twenty-four months. The length of this period 
need not discourage anyone as it is common practice to 
start construction of the model during the site investiga- 
tions. In this way the actual delay is generally reduced to 
an acceptable minimum. 

Breakwater stability 

Most ports are protected by breakwaters or make use of 
groynes, jetties, moles, training walls and the like. The 
stability of these structures is determined by their type 
and shape, by the nature and the quality of the sub-soil 
and by the wave action and currents. Wave attack at 
known angles with the breakwater can in nearly all cases 
be calculated by means of established formulas. However 
where composite types are designed; artificial armour 
blocks of an uncommon shape are envisaged; where ero- 
sion of the sea floor or the estuary bottom due to the 
presence of fine sediments has to be prevented, a hydraulic 
model will be indispensable. 

This kind of investigation extends to the study offerees 
on piles, of all kinds of maritime structures and of the 
stability of vessels and floating, submerged or fixed plat- 
forms. The time required for this kind of investigation 
may range in most cases from one to six months. 

Organisation and cost 

The hydraulic model studies and calculations described 
in this session will have to be made by specialized insti- 
tutes. These are organized in the International Associa- 
tion for Hydraulic Research, who publish a journal and a 
biannual bulletin containing short descriptions of all 
activities of its members. The proceedings of these con- 
gresses are available for members and non-members alike. 

Conferences on coastal engineering are also organized 
and co-sponsored by the US Council on Wave Research, 
every second year and alternating with the congresses of 
the IAHR. The proceedings of these congresses too con- 
tain a wealth of information on the subjects concerned. 
A third international organization to be mentioned in this 
respect is the Permanent International Association of 
Navigation Congresses, which has its seat in Brussels and 
its members are much concerned with hydraulic model 
investigation. 

The costs of model investigations vary. They depend on 
the scope of the studies and on the nature of the pheno- 
mena to be investigated. They may vary from a few 
thousand US dollars up to half a million US dollars in the 
case of extremely large and complicated studies. As a rule, 
however, the cost of site investigations and hydraulic 
model studies together does not exceed a few per cents of 
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the total construction cost and as such should be con- 
sidered fully justified. 

Several institutes of hydraulic research being non profit 
organizations have as an important item of their charter 
the dissemination of knowledge. As a result they will, in 
the case of projects for other (especially developing) coun- 
tries either invite engineers of these countries to their 
institute to be present during the studies in order to gain 
experience and knowledge for themselves, or have the 
studies be carried out in the country concerned and send 
staff members to their country to assist their local col- 
leagues and train them in the practice and theory of 
hydraulic research. 



DISCUSSION 

COASTAL DRIFT AND THE USES OF 
HYDRAULIC MODELS 

O'Meallain (Ireland Chairman) said that this session dealt 
with highly technical matters of considerable importance. In 
view of the significance of the main subject matters in relation 
to the whole question of location, design and construction of 
fishing ports and the fact that there were only a few papers and 
these were of such a technical nature, it would be useful if the 
authors concerned, or participants speaking on their behalf, 
would devote a short time to introducing the papers. 

Perhaps most useful of all would be accounts of experience 
with works carried out in accordance with designs resulting 
from model tests with a description and explanation of devia- 
tions of actual results from those obtained on models. 

Van der Waard (Netherlands) introduced the paper on behalf 
of Diephuis of the Delft Hydraulic Laboratory and stressed the 
following points: 

The necessity to consider the hydraulic aspects of the port 
right from the first conception of the project. It would surely 
be beneficial to both the users and the port authorities to 
provide not only good shelter and stable breakwaters but also 
to consider the aspect of shoaling, of maintenance dredging 
and the effect which the port would have upon the stability 
and the equilibrium of the whole area in which it was situated. 
Additionally, it had to be understood that the responsibility 
for coastal engineering advice, as for any other expert advice, 
rested with the consulting engineers who designed the port. 
Divided responsibilities often led to unpleasant interruptions. 
In the programme for any site investigations the scope of pos- 
sible small-scale model studies should be discussed and terms 
of reference drawn up together with the coastal engineering 
experts. In this respect the need for close co-operation and co- 
ordination must be stressed. Not only had the field studies and 
possible model studies or calculations to be fitted into the 
time schedule drawn up for the project, but the experts of all 
different disciplines must co-ordinate their efforts. 

Small-scale hydraulic model tests or calculations were not 
an interesting hobby of some institutes or universities but 
contributed substantially towards a technically feasible pro- 
ject. A variety of layouts could be investigated at compara- 
tively low cost. Conditions only rarely occurring could be 
simulated to test the characteristics of a design or give the 
basic data for a design, thus avoiding failure. Model tests often 
contributed substantially towards keeping the annual recur- 
rent maintenance costs (i.e. dredging and breakwater repairs) 
at an acceptable minimum. Knowledge of the natural pheno- 
mena at the site, of currents, waves, sediments, tides, soil, etc. 
was also essential. This knowledge, based on field studies, 



formed the oniy sound basis for a reliable model study as in- 
deed of any marine design. The reliability and duration of the 
series of observations of basic data had, however, to be 
stressed. Short series might often be so misleading that it 
might have been better to do without them. The conditions 
during the different seasons often varied so much that a field 
study should comprise at least all seasons. In many cases one 
year's cycle often showed a great variety of conditions as com- 
pared with another, leading to the need in certain cases for 
continuous observation of certain phenomena over more than 
one year. Since this was generally not possible for all projects, 
the need of a local, permanent, centrally organized hydraulic 
research organization became evident in the major maritime 
countries, even in developing countries. 

How Japan solved her problems 

Seo (Japan) spoke on behalf of Sato. In Japan, which, due to 
its geographic position, was subject to a great variety of natu- 
ral hazards including typhoons, the effects of wave movement, 
earthquakes and tidal waves were very important factors in 
preparing layouts for fishing ports. One of the methods gener- 
ally practised in Japan was the hydraulic model experiment. 
Model experiments now being made covered such problems 
as waves, sand drift, port entrance and weak foundations, 
amongst many others. 

Experiments were being made at the National Research 
Institute on Agriculture and Fisheries Engineering. A number 
of facilities had been built at these stations and a number of 
major fishing ports had been constructed applying the results 
of these experiments. The comparison of the actual results 
and the findings of these experiments had shown that they were 
most successful in simulating the actual conditions which had 
occurred after the structures had been completed. However, as 
was well known, there were severe restrictions to model experi- 
ments, one major factor was that the law of similitude was 
quite difficult to establish. One example was the experiments 
on sand drift, where the particle of drifting sand could not be 
made smaller as compared with the rates of miniaturization of 
the topographic conditions of the sea bed or the height, magni- 
tude or frequency of waves. 

To keep entrances clear 

Hurst (Canada) reported that Canada had, over a period of 
time, under the auspices of the National Research Council, an 
Associate Committee studying waves and littoral transport. 
A number of smaller ports existed which were expensive to 
maintain because of the movement of materials into the har- 
bour entrances. To try to solve this problem two solutions were 
suggested. One was an energy trap, i.e. a small basin with a 
channel going through it at the entrance to the harbour in 
which by some complicated process the energy of the waves is 
trapped resulting in a scour because of the currents forced out 
on the bottom of the channel. The second was the use of a 
submerged breakwater, which had originated with the results 
of a large breakwater constructed in Portugal; a surcharge of 
water inside the harbour was created by the action of the 
waves breaking over the breakwater and scoured it out. The 
energy trap had been constructed in Dingwall on the East coast 
of Canada, which was a small port, and so far the channel had 
maintained a fairly constant depth of about 12 feet. When 
sufficient statistics and data were available a technical report 
would be produced on the remedial works. 

Scheiner (IBRD) commented that it was important for all 
marine structures to be properly studied. At times the invest- 
ment on model tests was relatively high compared with the 
total cost of the works and they were therefore not carried out. 
This was a wrong approach; a study and preinvestigation 
could save much money and excessive repair and maintenance 
efforts later. 
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Littoral drift problem 

Gnckian (FAO) said that apart from the technical aspects of 
model investigation, this discussion also covered the study of 
littoral drift. To descend somewhat in the scale of scientific 
conversation and illustrate a few of the problems to those 
present who were not engineers, so that it could be readily 
understood what the dimensions of the problems were really 
like; he would refer to Bhaskaran's paper about Madras. In 
this paper a very clear statement of the difficulties encountered 
by the Port of Madras had been presented since its construc- 
tion in the 1870's. Since 1910 there had been several detailed 
scientific papers prepared and read at meetings of the Institu- 
tion of Civil Engineers in London concerning the coastal sand 
travel at Madras harbour by its engineer, Sir Francis Spring 
and his successor H. G. Mitchell and others so that there was 
quite a lot of information available for study. 

A few sentences were read from the introduction to Sir 
Francis Spring's 1913 paper ("The Proceedings, Institution of 
Civil Engineers (IASTCE)", April 1913), which were pertinent 
to the questions being asked today. To put the statement in 
its correct perspective, when this paper was prepared, engi- 
neers were only beginning to be aware of the difficulty that 
existed which appeared to be a sand drift estimated at about 
100,000 tons per year. This value had been obtained by follow- 
ing the changes in the contours by means of frequent hydro- 
graphic surveys. In fact they were not able to apply any of the 
scientific equipment now available to Russell, Diephuis and 
the others to indicate more accurately the total quantities of 
sand moving: 

Reference was made to the important engineering problems arising 
out of the movement of sand along the south-east coast of India, a 
movement which threatens to overhwhclm Madras harbour sooner 
or later unless adequate measures be taken to meet and counteract 
it. Reference to other papers will show that the subject of the causes 
of this accretion as well as of its past effect and of its probable future 
effect on the artificial harbour has already attracted some attention. 
The broad facts are ... probably to the joy of the real estate agent . . . 
that a triangular area of sand about 260 acres in extent has formed 
since the harbour was begun in 1877. The base of this triangle is about 
9,000 ft extending southwards from the south breakwater of the 
north of the river Couum and with a side along the breakwater of 
about 2,000 ft. But this is not the whole of the accretion for south 
of the mouth of the Couum and as far as the Adyar river about 1 14 
acres more have been accreted in a more or less parallel strip all 
along the shore; simultaneously with the formation of this 374 acres 
of accretion there has been a corresponding erosion of the shore for 
a length of more than 3 miles of the Coromandel coast to the 
prevailing winds etc. . . . 

That was the problem in 1913. Since then the volume or 
acreage of naturally reclaimed land had perhaps increased 
several times over. On this land many of the commercial port 
establishments have been sited, and further south since 1945, a 
number of fishery villages have been founded. The mainten- 
ance of the water depth of Madras Port therefore presented 
very serious difficulty. It had now been determined that about a 
million tons of sand had to be physically removed to maintain 
the required depth and either dumped at sea or on the coast- 
line north of the port for nourishment purposes. 

Apart from Madras, all along the east coast of India the 
problem of coastal drift was immense. Reliable figures were 
available to indicate that there was a drift, at the commercial 
major ports of Vizakapatnan and that recently constructed at 
Paradeep in Orissa, of approximately 1,500,000 to 2,000,000 
tons per annum, moving over a period of about nine months in 
a northerly direction. 

An FAO report on a proposed fishery harbour at Lome in 
Togo (Report No. 1569), indicated that the movement of sand 
in a westerly direction was of the order of 2 million tons per 
annum. The construction of the Lome' commercial port had 
recently commenced. The sand beach was originally perhaps 



150 m wide. When seen some months ago that section to the 
west of the breakwater had grown to perhaps more than 
300 m wide above high tide level, apart from the considerable 
shoaling below low tide level as far seawards as the extremity 
of the main breakwater. 

Manta, in Ecuador, was in a similar position, though to a 
lesser degree, and many other ports with similar problems 
could be quoted. 

Portugal used hydraulic models 

Cardoso (Portugal) explained, in the absence of the author of 
the paper on the study of harbours by hydraulic models (pre- 
pared by the National Laboratory of Civil Engineering at 
Lisbon), that the Portuguese west coast was characterized by 
strong wave action, much silting caused by its many rivers and 
an important current generally running southwards but in 
some cases having returning branches near the shore. The 
south coast was generally quieter but was open to violent 
storms from the South West and South East. 

In the 1930's Portugal carried out a programme of harbour 
renewal and improvement but with limited model work. In 
some cases problems had been encountered. A new programme 
of harbour improvement was again being carried out. This 
time, however, extensive hydraulic model work had been done 
with great success. 

P6rez Bellod (Spain) said that it had been made clear that the 
financial resources available to developing countries were 
always very limited and project costs had to be reduced to the 
minimum. It was also known that all model studies, besides 
the technical difficulties involved, were basically rather costly . 
A most interesting approach to securing lower costs would be 
to have formulae which would enable work to proceed in the 
laboratory by graphic methods which would give a first 
a0proximation of the studies needed for the building of new 
fishing ports, the location of these and the extension of existing 
ones. There was no doubt that there were already studies which 
had been undertaken that enabled such approximations to be 
obtained. 

It was not intended to attack the use of models in labora- 
tories. They, too, were important, being concerned with port 
design techniques, and their results were most useful but the 
value of mathematical studies which would reduce the period 
of time and cost of port model studies should be borne in 
mind. 

Lopez Gutierrez (Mexico) referring to Russell's statement, said 
that it would be important to know whether model studies 
had been undertaken concerning the influence of suspension 
material in relation to the stability of the tidal inlets and coastal 
lagoons; also, whether the relationship of wave action and 
littoral drift to the problem of maintaining open entrance to 
these lagoons had been examined. 

How models saved money 

Russell (UK) agreed that model experiments were relatively 
expensive, yet their cost, being typically less than one per cent 
of the cost of the port, was fully justified. Such experiments 
might well prevent a defective or unsafe port being built 
involving heavy loss in damage or annual maintenance. All 
established hydraulic laboratories were able to use the 
various analytical and digital methods of calculation that could 
substitute for hydraulic models. Generally, however, the 
analytical methods required an unacceptable degree of simpli- 
fication of the stated problem, while the digital methods 
required some but rather less simplification. Digital models 
were not always cheaper than hydraulic models. 

Replying to Lopez Gutierrez's enquiry, Russell said that the 
topography of a sandy river entrance and its modification as 
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a result of building civil engineering works could be repro- 
duced well in a mobile-bed model. All the velocities, those of 
the tidal currents and of the wave-motion and the geometric 
size, and the bed-material had to be correctly chosen. The 
scale by which one multiplied sedimentation in the model to 
determine sedimentation in nature could be obtained either by 
tracer studies conducted in model or prototype or by extensive 
experience in the use of the same scales. 

Heyer (Federal Republic of Germany) stated that he was 
responsible for the design of the harbour of Lome, and would 
therefore like to give some details on its siltation. Before start- 
ing construction, some measurements were made followed by 
model tests. During the preliminary investigations it was 
found that the West African coast around Togo was subject 
to constant changes. Changes in the sea bottom of up to two to 
three metres occurred with the construction of the breakwater 
and the main jetty, and the transport of sand along the coastal 
area which was interrupted by the structure amounted to 
1,500,000 cu m per year. The siltation within the four-year 
period of construction and the coastal shift of the sea amounted 
to 250 m. The erosion (the windward erosion on the eastern 
side, amounts to a length of 6 km and has a depth land side of 
70 m) would have been greater only that a lower layer of very 
compact soil, a lime sandstone, existed as a barrier. 

The success of Tema 

Dalman (UK) referred to Loewy's (Session II), paper stressing 
the advantages that had been gained by the use of hydraulic 
models for Tema fishing harbour. Fortunately, littoral drift 
was not of prime concern for, although the rate of drift on 
parts of the Ghana coast were very substantial, this was not 
the case at Tema which was one of the main reasons for siting 
the new commercial port there. 

A large three-dimensional fixed-bed model of the main and 
inner fishing harbour breakwaters was used to determine the 
optimum layouts. The client wanted the entrance facing south- 
wards but model tests demonstrated that quite inadequate 
protection would be achieved and that wave action at the 
entrance would be intolerable. The entrance was built facing 
eastwards and the arrangement had proved to be quite satis- 
factory. The same model showed that some overtopping of 
breakwaters might take place and design crest levels were 
therefore appropriately raised. 

Tests on a two-dimensional model enabled comparatively 
simple breakwater cross-sections to be devised. These tests led 
to economical designs both by the evolution of optimum cross 
sections and also because loss of material during placing could 
be minimized. 

The two fishing harbours had been completed for several 



years and the degree of protection afforded could be described 
as excellent. Waves at the entrance to the outer harbour were 
often over 4 feet high and waves of 8 feet were not uncommon. 
The maximum height predicted by the model within the outer 
harbour in these conditions was 1 foot 6 inches and had been 
1 foot 3 inches in the prototype. 

The success of the model experiments for Tema had clearly 
demonstrated their great value. In the paper by de Campos 
Moraes the cost of models was estimated as 0.2 per cent of 
the cost of construction works. For the three-dimensional 
model of the outer fishing harbour at Tema the cost was about 
0.6 per cent of the work. 

Lomeli Delgado (Mexico) said that in the case of Mexico the 
difficulty was one of convincing the authorities of the advan- 
tages of this type of laboratory investigation. 

Varied answers for different problems 

Cox (UK) wished to emphasize the problems of siting a 
fishing harbour on a cost subject to major littoral drift because 
they were different to those involved in siting a large commer- 
cial port. 

Guckian had drawn attention to the littoral drift problem 
at Madras and other ports of the east coast of India where 
major installations were provided for by passing the drift 
material across the entrance channels. 

At Madras there was an experimental shore-based dredger 
which had worked well for many years. The full-scale plan 
proposed had not yet been installed, probably for reasons of 
capital cost. 

At Vizakapatnam there was an offshore breakwater and the 
design allowed for a floating dredger to work behind this to 
remove the accreting material. 

Paradeep had a full-scale shore-based dredging plant and 
also a floating dredger. 

No fishing industry could stand the cost of providing this 
type of expensive dredging and no government was likely to 
subsidize a fishing port by providing such equipment. There- 
fore, if a fishing port was needed in such an area it must be 
adjacent to a major commercial port. Where there was a 
coastal inlet with a large tidal compartment there should be no 
difficulty in maintaining an entrance having sufficient depth 
for relatively shallow-draft fishing vessels. Model tests could 
be of great use in locating breakwaters or other training works 
in such a way as to reduce the work required to maintain the 
bar at a suitable depth. 

On the open coast, where neither of the above two conditions 
applied, then the only economic method of developing the 
fishery was to improve beach landing facilities as proposed by 
Russell, and others in the previous session. 
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SESSION V 



The Fish Harbour at Gothenburg 

by S. Axelson 



Le Port de pfcche de Gdteborg 

L'auteur expose les facteurs intcrvenus dans le choix du site du port 
de peche de Gdteborg, qui joue un rdle tres important dans 1'industrie 
halieutique de la c6te ouest de la Suede. II decrit 1'agcncement des 
installations portuaires et traite de I'administration et de 1'organisa- 
tion du march&, ainsi que du systeme de vente et des dispositions 
touchant celle-ci. 

Apres avoir cit6 des statistiques t&noignant de I'importance du 
port, 1'auteur dtudie diverses propositions qui visent & ameliorer 
tant reorganisation et la gestion du port que ses moyens techniques. 



El puerto pesquero de Gdteborg 

1 autor describe en este estudio los clemcntos que sirvieron de 
orientacibn para elegir el emplazamiento del puerto pesquero de 
Gdteborg, puerto que desempefta una funci6n muy importante en la 
industria pesquera de la costa occidental de Suecia. A continuaci6n 
describe la disposici6n de las instalaciones y servicios portuarios y 
examina la administracibn y organizacibn del mercado. Se describen 
tambten el sistcma de subastas y las instalaciones del mercado. 

La importancia del puerto se revela en las cstadisticas; se con- 
sideran las propucstas hechas para mejorar la organizaci6n y 
ordenaci6n del puerto y sus instalaciones tecnicas. 



WHEN built, in 1910, the fish harbour of 
Gothenburg was the westernmost part of the 
commercial port. At that time it was regarded 
as the best possible location. The harbour was easy to 
reach both for the fishing vessels and for the customers. 
Transhipment was facilitated by the laying out of streets 
and railway lines in the immediate vicinity. Nor was it any 
hindrance to traffic in the commercial port, as this was 
concentrated east of the fish harbour. 

After the construction of new quays, sheds, and ware- 
houses, to the west of the fish harbour in the 1930's, the 
fish harbour became a slight nuisance, especially as the 
port area on the southern river bank was a rather narrow 
one and gave very little space for traffic routes. Subse- 
quently, an investigation was made on the advisability of 
building a new fish harbour further out on the river 
mouth. 

However, it was decided not to move the fish harbour 
for various reasons: 

Building a new fish harbour was calculated to be very 
expensive, far more expensive than could be justified by 
reductions attainable in costs of handling and transport. 

Formerly a great exporter of herring to countries 
behind the iron curtain, Sweden now exports very little, 
since these countries have big fishing fleets of their own. 
The remaining European market of any importance is 
West Germany. The shortest transport route from the 
North Sea and the Skagerrak fishing places to West 
Germany goes by Jutland, and that is the reason why the 
Swedish North Sea trawlers now land their herring catches 
at Skagen and Hirtshals instead of Gothenburg. In con- 
sequence they also benefit by a considerable extension 
of active fishing time. 

The commercial port of Gothenburg is constantly 
moving westwards, concentrating on the north banks of 
the river, as, for instance, the Scandia harbour for con- 
tainer and roll-on/roll-off traffic, and the Tor harbour 
with its jetty soon capable of receiving oil tankers of 
200,000 dw tons. 



Layout plan 

The layout of the fish harbour and its location in the 
commercial port complex are shown in figs 1 and 2. 

The total area of the fish harbour shore facilities can be 
divided into the following principal parts: 

open auction halls 5,200 m 2 

depot for containers etc. 4,000 m 2 

packing rooms (to let) 3,400 m 2 

offices, accommodations etc. 3,600 m 2 



(6,200yd 2 ) 
(4,800 yd 2 ) 
(4,100yd 2 ) 
(4,300yd 2 ) 



Total 16,200 m 2 (19,400 yd 2 ) 



The quay length totals 1,160 m (1,276 yd). It is possible 
to berth about 50 fishing vessels at the same time. There 
are 500 m (545 yd) of quay (8 m (26 ft) wide) available for 
the discharging of 17 to 1 8 motor trawlers simultaneously. 

General port characteristics 

The water depth is 5 m (16.5 ft). The tide is insignificant. 

The main buildings are of wood and brick. The girders 
of the roofs over the auction halls are of steel. All decks 
and floors in the halls and packing rooms are made of 
reinforced concrete and coated with asphalt. The quays 
consist of timber decking on timber piles. 

There are 44 packing rooms let to private fish dealers. 
These rooms are in close connection with the auction 
halls. The private fish dealers also rent office premises 
along with the packing rooms. There is also a bank office 
available. 

Cold storage space is provided by many of the whole- 
salers in their packing rooms. 

Outside the fish harbour there are two privately owned 
ice factories. There are also two refrigeration and cold 
storage companies 

Recreation rooms, shower baths, washing and drying 
rooms are available to the harbour employees. The 
fishermen spend very little time in the harbour and there 
is little demand from them for amenities. 
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Traffic flow 

As may be seen from fig 1, there is a roadway between the 
fish harbour and the railway terminal (for goods trains 
only). There is some through-traffic on this road but it is 
lessening because of the new city highways. Nevertheless, 
it sometimes delays traffic to and from the fish harbour. 

Retailers from Gothenburg and its neighbourhood 
transport their fish from the harbour by their own pick-up 
trucks or lorries. The wholesalers deliver their fish to a 
large extent by rail. Every weekday two trains leave the 
railway terminal for the Gothenburg main railway 
station. From there, trains leave for all parts of Sweden. 
Small quantities are still being sent by rail to Western 
Germany and to Belgium, France and Italy. 



ADMINISTRATION MACHINERY 

The fish harbour is owned by the city of Gothenburg and 
administered by the Gothenburg Harbour Board. Accord- 
ing to special regulations, the Gothenburg Harbour Board 
has the sole authority to organize and carry through pub- 
lic auctions of all fish landed within the area of the fish 
harbour. The regulations are duly authorized by the 
county administration of G6teborgs and Bohus Lan. 

The quality of the fish is controlled by officials of the 
municipal sanitary authority. Fish not suitable for human 
consumption is confiscated. 

The office and auction staff number 20. For other 
routine work and outdoor work in the halls and on the 
quays there are another 20 men, e.g. foremen, truck- 
drivers, hall workers, and watchmen, in permanent 
employ. There are about 30 temporary hands daily 
engaged in discharging cargoes. 

At sea the fish is packed in boxes, together with ice. 
Three types of wooden boxes are used, with capacities of 
about 45, 30 and 20 kg. The fishermen supply their own 
boxes, buying them from special merchants. The buyer 
in the auction takes over the boxes together with the fish, 
at a price of two-thirds of the price paid by the fisherman. 
Only fresh boxes are in use, i.e. the buyer cannot return 
the box. 

As soon as the fishing boats arrive, the seller must 
report on special forms and declare the catches for sale. 
These reports are listed in proper turns and the fish 
quantities will be sold accordingly in the halls. 

Unloading begins on all weekdays at 05:00, or some- 
times earlier if larger lots offish are reported for sale. The 
crews of the fishing vessels unload the fish boxes onto the 
quay, where hall workers place them on specially con- 
structed pallets and thence transport them by fork-lift 
trucks to the auction halls. Eleven fork-lift trucks belong- 
ing to the fish harbour are used. 

Weighing and sizing 

Herring, sprat and mackerel are sold by the case, while 
most other species of fish are weighed in the harbour and 
sold by the kilogram. Weighing of the boxes of fish is 
carried out by the hall workers, and representatives of the 
fishermen's organization control the sizes of different 
species of fish. Labels showing species and sizes are 
placed in the fish boxes. 



Auction 

The public auctions being on Mondays, Wednesdays, 
Thursdays and Saturdays at 07:00, on Tuesdays and 
Fridays at 07 : 30. Just before the beginning of the auctions 
the buyers are informed by loudspeaker about the number 
of auctions, place of sale for different assortments, and 
any other important details. As a rule, as many as eight 
or nine auctions may go on at the same time on the 
following system: 

one auction for shellfish and smaller packages 

two auctions for mackerel 

two auctions for herring and sprat 

three or four auctions for other species 

Generally, the auctions last for two or three hours or 
more, until all fish is sold. In seasons with large catches of 
herring there may be several sales later in the day. If 
necessary, there are also evening auctions. Auctions are 
carried out by employees of the fish harbour office, one 
auctioneer being engaged in each auction, assisted by a 
hall worker. The latter points with a stick at the various 
assortments about to be sold and puts labels with the 
buyer's names on the booked boxes. 

The ascending system is practised. The fish is knocked 
down to the highest bid. The auctioneer must, however, 
before knocking be sure that no other buyer will make a 
bid. The auctioneer himself is not allowed to bid or to 
make anybody bid for him at the auction, nor is he 
allowed to be the owner or partner of any fishing trade 
or of any firm processing or canning fish. As soon as an 
auctioneer sells a catch offish, he notes such items as the 
seller's ship number, type of fish, quantities, name of 
buyer and prices. Then these reports go to the office for 
some additional coding, and thereafter to the Data Service 
Bureau for data processing of invoices and seller's speci- 
fications. The auctioneer himself is responsible for his 
sale. During the course of the auction the auctioneer takes 
charge of the fishermen's interest by making sure that 
minimum and guarantee prices are observed according to 
regulations. In order to avoid as far as possible com- 
plaints referring to quality, quantity, price etc., each 
auctioneer has to check his reports after the auction. 

The seller is entitled to take back the announced lot 
before knockdown. Fish taken back this way cannot be 
sold again before a new notification has taken place. The 
buyers must remove their purchases from the auction 
places for delivery to warehouses and shops. Anyone 
may buy without any special licence. 

Port administration's commission 

The commission charged to the seller is 5 per cent on 
herring and sprat and 6 per cent on other species offish. 
On salted herring or salted and dried fish, the fee is 
2 per cent. These percentages include auction charges, 
discharging, transport by fork-lift trucks from the quay 
to the place of sales in the halls, weighing and all expenses 
for administration. 

The charge for fresh water for fishing boats is S.cr. 
0.02 on every fish box sold. 

To protect the fish harbour against losses, the buyer is 
obliged to deposit in the fish harbour office a banker's 
guarantee, a bank book or some bonds for a sufficient 
sum if he does not wish to pay in cash. 
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MARKET ORGANIZATION 

A system of minimum and guarantee prices is in operation 
for the more important species of fish. The prices are fixed 
by the National Commission of Agriculture (Statens 
Jordbruksnamnd) after consulting the fishermen's organi- 
zation. If it proves impossible for a fisherman to sell his 
catch by auction at a minimum price, this surplus will be 
purchased by a co-operative undertaking subordinate to 
the National Commission of Agriculture, the V&stkustfisk 
Co-operative. The surplus catches taken over are utilized 
in a number of ways. Part is processed for the inland 
market, the rest, principally herring, is exported both as 
fresh and as processed. The less valuable types offish are 
used for fish meal. 

The price system is financed by fees on all sea fish 
landed in Sweden, as well as on all imported sea fish, as 
far as the fish is sold at a price not lower than the mini- 
mum price. 

Beside the minimum prices fixed by the National 
Commission of Agriculture, there are private minimum 
prices fixed by the fishermen's organization without a 
special price guarantee. It is of limited importance. 

Recently, a governmental committee, the Government 
Commission on Fish Prices (Fiskprisutredningen) put 
before the Secretary of Agriculture a proposal that a new 
price regulating organization covering the entire Swedish 
coast should be set up. In this new organization there 
should be represented not only the Government (by the 
National Commission of Agriculture) and the fishermen, 
but also industry and commerce. It is also proposed to 
form a new equalization fund for market fluctuations 
along with the economic support of marketing activities. 
The financing of these new measures is intended to be 
based on fees levied on landed or imported sea fish. 

Average prices of first rate species of fish are quoted 
daily. These quotations are broadcast (about noon) at 
Radio Sweden's local station of Gothenburg and also 
published in the morning newspapers. 

Statistical details regarding quantities and sales are 
worked out and completed monthly. Specifications are 
handed over to authorities and to associations in different 
branches of the fishery. 

Fishermen working on the west coast of Sweden are 
members of the Swedish West Coast Fishermen's Federa- 
tion (Svenska Vastkustfiskarnas Centralforbund or 
SVC). This organization is the first genuine association of 
fishermen in Sweden and was started in 1930. SVC con- 
sists of fifty local branches covering the area from the Nor- 
wegian frontier to the province of Scania (Skane) with a 
total membership of about 4,500, including boat owners 
and crew. The organization assists its members in the 
solution of all the problems, both technical and financial, 
which can affect either fishing co-operatives or indepen- 
dent fishermen. The SVC also acts as a link between the 
fishermen and the various authorities. 

The principal executive organ of the Federation is the 
Congress, which is held annually (about 170 representa- 
tives from the local organizations). The delegates discuss 
matters suggested by the executive. 

In addition to providing current information of use to 
the fishermen a fortnightly magazine is published by the 
SVC. Fishermen are charged 2 per cent of the gross 



landings as a fee by the SVC and to give the fishermen the 
largest possible support, the SVC has invested money in 
several branch associations. The fishermen of the Swedish 
west coast are well known for handling their catches with 
great care, giving a very high quality to the fish sold. 



BUYERS AND THEIR ASSOCIATIONS 

The following buyers use the facilities of the fishing port 
of Gothenburg: 

40 wholesalers Fiskgrossisternas F6rening, 

Gothenburg. (Fish Wholesalers* 
Association) 

300 retailers G6teborgs Fiskhandlareftfrening, 
(stationary Gothenburg. (Gothenburg Fish 
shops) Retailers* Association) 

80 fishmongers Gttteborgs Fiskmanglarefttrening, 
(mobile shops) Gothenburg. (Gothenburg Fish 
Vendors' Association) 

20 canning Svenska Konservfabrikernas 
factories Riksfdrening, Lysekil. (Swedish 

Canners' Association) 

10 curing Sveriges Saltsillfftrening, 

firms Gothenburg. (Sweden's Salted 

Herring Association) 

1 curing firm Storsj5fiskarnas 

FGrsaljningsfbrening, Lysekil. 
(Deep Sea Fishermen's Sales 
Association ; handling mostly only 
long-line caught, cured ling) 

There are no statistics available of buyer's annual turn- 
over, nor an indication of their relative importance in the 
market. 



STATISTICAL DATA 

There are more than 300 motorized steel and wooden 
trawlers employed in deep-sea fishing in the North Sea, 
the Skagerrak and the Kattegat, which land their 
catches in the Gothenburg fishing port. A coastal fishing 
fleet consists of about 100 small wooden vessels. 

Most of the vessels have their home ports somewhere in 
the archipelago outside Gothenburg or along the coast. 
These vessels (registration mark GG) on 31 December 
1967 consisted of: 



Steel vessels: 

registered length: 
gross tonnage: 
horsepower: 

Wooden vessels: 

registered length : 
gross tonnage: 
horse power: 



75 

24 to 36 m (80 to 120 ft) 
85 to 348, total 10,994 
400 to 1,100, total 53,890 

247 

18 to 32 m (60 to 105 ft) 
40 to 168, total 20,913 
120 to 1,000, total 104,455 



Coastal fishing vessels: 197 

registered length: 7.5 to 15 m (25 to 50 ft) 
gross tonnage: 15 or 35, total 2,294 
horse power: 5 to 120, total 3,960 
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The steel and wooden trawlers have completely modern 
equipment and use electronic equipment both for navi- 
gation and finding fish. 

Unlike many other countries, the vessels are not owned 
by shipowners or companies ashore, but by the fishermen 
themselves. Their crews consist of six to eight men, and 
the most usual thing is for three or four of the crew to be 
joint owners. All of them have exactly the same share of 
the fish. The net proceeds from the catch are divided up 
into a number of shares, the actual number being variable. 
On a fishing vessel carrying a crew of six, the income may, 
for example, be divided up as follows : out of the gross pro- 
ceeds, joint operation costs, such as fuel, oil, cotton, 
waste, fish boxes, ice and some stores etc., are met. 
The net catch is then divided up into eleven equal 
shares, of which one each goes to crew members and the 
remaining five towards the cost of the vessel and its 
equipment. 

More than 80 per cent of all fish is caught by trawl. 
Other kinds of gear are seine, purse seine, drift nets, 
anchored nets, and lines. 

Main species offish caught are herring, mackerel, cod, 
haddock, coal-fish, whiting, plaice and pollack. There is a 
great variety offish available and about 50 species offish 
are landed. 

Beside vessels registered at the district of Gothenburg, a 
considerable number of vessels from the rest of the west 
coast land in Gothenburg; also a small number of foreign 
vessels from Denmark and Western Germany. 



FURTHER DEVELOPMENT 

In co-operation with a governmental committee led by Mr. 
Carl Lindskog, the following recommendations are made. 

The fish harbour should be administered by the fisher- 
men, the wholesalers and the retailers, being the parties 
directly interested in the efficiency of the handling and 
selling of fish. The fish harbour of Gothenburg is not a 
local harbour for the import of fish to the Gothenburg 
region but a central port for the Swedish West Coast 
fishery as a whole. Nevertheless, the City of Gothenburg 
takes a great interest in the fish harbour because (a) the 
main part of the fish consumed in the region is bought at 
auctions in the fish harbour, (b) many businessmen of 
Gothenburg make their living from the fishery industry 
and fish distribution and (c) many fishermen are citizens 
of Gothenburg. 

The fish harbour should be run by a company or an 
association set up by the fishermen, the fish wholesalers 
and retailers and the City of Gothenburg each party 
owning a third of the shares. To avoid conflicts, the new 
organization should have a neutral president, e.g. 
appointed by the County Administration. As the fish 
harbour activity is a business of food supply, the City 
should be represented by the Board of Marketing instead 
of the Harbour Board. The new organization should rent 
the fish harbour with its buildings from the owner, the 
Port of Gothenburg. 

The new organization should carry out the following 
improvements to facilitate effective operation: 



TABLE 1. NUMBER OF TRIPS, QUANTITIES AND VALUE OF LANDINGS IN 1967 



Number of trips 

Month Bv motor By other Total /^,, ? 
irawlers suppliers (metnc 



Total 



Quantities 



January 


,237 


February 


,448 


March 


,042 


April 
May 


,124 
,088 


June 


,401 


July 


963 


August 


,561 


September 


,632 


October 


,211 


November 


,447 


December 


871 



15.025 



1,261 16,286 



27,952 



Value 

(Sw. cr. (US$ 7,000) 
7,000) 



62 


,299 


1,894 


76 


,524 


1,943 


75 


,117 


1,363 


100 


,224 


3,107 


92 


,180 


2,988 


138 


,539 


1,529 


150 


,113 


1,582 


140 


,701 


3,168 


159 


,791 


2,937 


115 


,326 


2,407 


103 


,550 


2,568 


51 


922 


1,466 



2,090 


(411) 


2,166 


(393) 


2,009 


(382) 


2,809 


(537) 


3,109 


(593) 


2,917 


(552) 


2,088 


(397) 


3,531 


(637) 


3,374 


(621) 


2,883 


(551) 


2,517 


(481) 


1,399 


(268) 



30,892 



(5,884) 



TABLE 2. QUANTITIES AND VALUE OF LANDINGS BY SPECIES IN 1967 





Quantities 
(metric tons) 


Value 
(Sw. cr. 
7,000) 


(US* 7,000) 


Herring 
Sprat 
Freshwater fish 
Imported fish 
For fishmeal and fodder 
Other species of saltwater fish 


5,987 
275 
7 
1,137 
1,950 
18,601 


3,271 
387 
21 
2,399 
506 
24,308 


(612) 
(73) 
(4) 
(460) 
(97) 
(4,638) 


Yearly turnover 


27,952 


30,892 


(5,884) 
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Repair the buildings, especially the roofs and floors of 
the auction halls. 

The roadway between the fish harbour and the railway 
terminal should be moved south to a position outside the 
fish harbour area to make space for lorry traffic. The area 
within the harbour to be repaired to facilitate fork-lift 
truck traffic. 

The loading of railway wagons should take place 
exclusively from the loading quay north of the railway 
terminal. The tracks along the fish harbour buildings may 
then be removed and the area used for car and lorry 
traffic. 

A car parking area for 150 to 200 cars should be laid 
out. 



The whole area of the fish harbour must be fenced in. 

A new auction building for about 200 customers 
should be erected for the conduct of modern auctions. A 
Dutch auction clock, or more than one if required should 
be installed. The clock should be in direct connection 
with a computer for the production of invoices, state- 
ments, statistics, etc. The auction in Gothenburg should 
also sell fish on behalf of fishermen landing their catches 
at any other landing places along the West coast of 
Sweden. 

A plain hall for herring is to be erected between the B 
and C halls (see fig 1). 

The cost of all the work to be carried out as above is 
estimated at about S.cr. 2.5 million. 
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Karachi Fish Harbour 

by M. R. Qureshi 



La port de ptehe de Karachi 

L'auteur expose les motifs qui ont incite le Gouvernement pakis- 
tanais, sur les conseils de reorganisation pour 1'alimentation et 
J'agriculture, a creer un port de peche a Karachi. 11 pr&ente les 
entires suivis pour le choix du site et fournit des ddtails sur 1'agence- 
ment du port et de ses installations annexes. 

L'auteur d6crit les m6thodes actuclles de ctebarquement et de 
manipulation des produits de la pdchc, et suggere plusieurs am61ior- 
ations possibles. Le port est gfcrd par la Karachi Fishermen's 
Co-operative Society Limited, assistee par les pouvoirs publics. 
Apres avoir expose les fonctions de la cooperative, 1'auteur conclut 
en mentionnant les travaux qui doivent encore 6tre menes a terme 
pour que ce port de p6che moderne soit dot6 de toutes les instal- 
lations dont il a besom. 



1 puerto pesquero de Karachi 

En este estudio el autor describe las razones que indujeron al 
Oobierno de Paquistan a construir un puerto pesquero en Karachi, 
siguiendo el consejo de la Organizacidn para la Agricultura y la 
Alimentaci6n. 1 autor indica los criterios que se ban seguido al 
elegir el emplazamicnto y da detalles de la disposici6n del puerto y 
de sus instalaciones y servicios. 

Describe el autor los procedimientos actuales en el desembarque 
y manipulaci6n del pescado y sugiere algunas mejoras. Describe 
igualmente la administraci6n del puerto por la Cooperativa de 
Pescadores de Karachi Sociedad Limitada con ayuda del Gobierno. 
Expone las funciones de la Cooperativa y, por ultimo, indica 
algunos trabajos que hay que acabar todavia para que este moderno 
puerto pesquero sea complete en lo que se refiere a toda clase de 
instalaciones y servicios. 



THE present site was the alternative selected by 
FAO. The first choice was not available as the 
Karachi Port Trust, under their future develop- 
ment plans, had reserved it for the construction of oil 
berths and an oil basin. This was proposed after Mr A. 
Van den Berg and Mr H. Van Pel (FAO Experts) had 
prepared their report. 
Reasons for selection of the site were: 

(a) It was about 3J miles from the entrance of 
Karachi Port 

(b) It was situated on a creek very near to West 
Wharf, and there was an earlier proposal by the 
late British Indian Government to construct a 
small fish terminal at this site 

(c) It was connected to the existing land and no 
extensive road works were needed. Electricity 
and water were also available 

(d) By deepening the creek, and constructing a jetty 
and other installations, it was possible to 
arrange the landing of fish easily 

(e) Its nearness to a big village of fishermen with a 
population of 15,000 and easy access to the retail 
markets, Karachi Port and the railway station 



DETAILS OF LAYOUT AND SHORE FACILITIES 

Land on the south-east side was first reclaimed and 
allowed to settle down for some time. 
Installations on the water front are: 

(a) Two pumps for supplying oil to the boats and 
also two hydrants near them for supplying 
drinking water 

(b) An ice plant capable of producing 30 tons of 
block ice, and 8 to 10 tons of flake ice every 
12 hours. Also three cold rooms for holding ice 
blocks and fish, each of 45 tons capacity 



(c) A double-storey building containing the whole- 
sale fish market, rooms for customs, market 
staff and auctioneers. In front, rooms have been 
provided for two banks and a post office. A room 
is reserved for the storage of nylon, manila and 
coir ropes, and other miscellaneous articles. On 
the first floor is situated the office of the Fisher- 
men's Co-operative Society which manages the 
auctions, the distribution offish, and supplies the 
requirements of fishermen 

(d) The frontage of the jetty is 408 m (1,340 ft), 
situated on a dredged channel of 122 m (400 ft) 
width and 4.25 m (14 ft) deep at low tide. A 
122 m (400 ft) jetty is provided on the south-east 
side for mooring the boats when they are pre- 
paring for sea. A boat basin 122 m by 168 m 
(400 ft by 550 ft) has been provided for mooring 
boats alongside the navigational channel. A 
229 m (750 ft) jetty is being used for mooring the 
boats on the south-eastern side, adjacent to the 
wholesale fish market 

(e) Other shore facilities are: 

(i) A cafe for meals 
(ii) A store-room-cum-office for staff of the 

stores of the Society 
(iii) One shed for storing salt and part utilized 

by a private workshop for repairs and over- 
hauling engines 
(iv) One shed 30 m by 12 m (100 ft by 40 ft) 

contains a store-room for nylon twine and 

two ration shops 
(v) Two sheds for the auction of salted and 

dried fish (each 30 m by 12 m (100 ft by 

40ft) 
(vi) Ten rooms for the residence of supervisors 

engaged in managing the wholesale fish 
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market. The ground floor is used as a dis- 
pensary for a doctor and his staff. They 
attend to minor cases and out-patients. 
One building is the residence of the 
Manager and two smaller residential 
quarters are for two officers of the Society 

(vii) Land has been allocated for fish-processing 
industries. At present there are ten freezing 
plants, two fish canning, two fish dehydra- 
tion plants and one for shark liver oil. All 
fish freezing plants but two are in operation 

(viii) Besides the above, buildings have been 
provided for the Marine Fisheries Depart- 
ment and, temporarily, for the Zoological 
Survey of Pakistan. The total developed 
area on the south-east side (the main fish 
harbour) is 119,131 m 2 (1,387,500 ft 2 ) 

(ix) Water is supplied to all from an overhead 
tower of 9,100 1 (2,000 gallons) capacity, 
fed by an underground tank of 227,000 1 
(50,000 gallons) supplied from the city 
main. Since there is a shortage of water, 
another connection has been taken from 
the mains of the Karachi Port Trust but is 
not yet in use. The main roads within the 
fish harbour are 18 m (60 ft) wide and the 
side ones are 12 m (40 ft) wide. 



EXISTING AND PROPOSED HANDLING 
FACILITIES 

At present the facilities provided are: 

For landing fish, jib cranes were provided but not used. 
Fish is landed in small baskets by manual labour, or, if 
the fish are large they are simply thrown from the boats 
to the jetty. This arrangement is very unsatisfactory and 
some simple device, such as gantries, may be introduced. 

After landing, fish is thrown on the floor also not 
hygienic and requires improvement. 

For carrying fish from the jetty to the auction hall 
small trollies are used which are incapable of landing the 
total landings. 

Fish is carried from the auction hall to vehicles by 
small trollies or in baskets. 

Some sorting tables are provided but these too are not 
fully used. 

The proposed improvements are: 

That gantries be provided for unloading the baskets 
directly on to the trollies which should be of larger size, 
and the fish should not be allowed to touch the floor. 

If it is necessary to spread out the fish, movable plat- 
forms covered with galvanised sheets and supported on 
cement blocks should be provided in the bays throughout 
the auction hall, and from there transported on trollies to 
the vehicles outside the hall. 
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Fig L Site plan of Karachi fish harbour 
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For handling big catches of large fish, larger trollies 
should be provided on which about 1,000 fish may be 
carried. These trollies should be brought to the auction 
hall and the fish auctioned thereon, without unloading 
and then be taken out to the vehicles. To facilitate the 
handling of large quantities, trains of four to six trollies 
may be driven by small tractors through large openings 
in the market. For handling semi-dried and dried fish, 
conveyor belts or some other device may be used. 



ADMINISTRATION OF FISHING ACTIVITIES 

The administration of the fish harbour is in practice per- 
formed by the Fishermen's Co-operative Society Ltd., 
who manage practically all the activities excepting the 
fish-processing industries which are controlled by the 
Marine Fisheries Department on behalf of the Govern- 
ment. The Society is a corporate body registered with the 
Registrar of Co-operative Societies, Government of West 
Pakistan. The Board of Directors consists of seven 
Government nominated members and six elected from 
amongst the fishermen by the members of the Society 
every two years. Nomination is necessitated to safeguard 
the amount invested by the Government in the project 
(Rs. 10,000,000/- ($2,120,000)). The Society has been 
paying to the Government Rs. 500,000 ($106,000) every 
year since October 1959. The Society works in full co- 
operation with the provincial and Central Governments. 

Functions of the Karachi Fishermen's Co-operative Society 
Ltd. are 

To auction fresh as well as dry fish with the assistance of 
auctioneers. 

To manage the jetty, fish market and other installations, 
excepting the buildings controlled by the Marine Fisheries 
Department. All repairs to the installations handed over 
by the Government are the responsibility of the Society. 

Procurement and supply of marine diesel engines, 
nylon twine, synthetic floats, nylon, manila and coir ropes 
and other articles required for fishing. The Government 
has exempted these articles from import and duty sales 
tax to encourage fishing. 

Provide medical facilities to fishing villages, for which 
a doctor, who runs a mobile dispensary, has been 
appointed. He visits the villages and gives treatment to the 
fishermen and their families. A hospital has been con- 
structed at a fishing village on the Korangi Creek. All 
treatment is free including medicines. 

Aid is given to institutions which educate the sons of 
fishermen. Besides, scholarships are given to the sons of 
fishermen seeking higher education. 

Water is supplied to some fishing villages. Grants for 
schools and their extension and for welfare work are also 
given. 



Maintenance and repair facilities 

The maintenance and repair of the jetty and the buildings 
handed over to the Society by the Government are its 
responsibility. However dredging is the responsibility of 
the Government, as is the construction of additional 
jetties and the maintenance of roads, buildings, etc., 
under their control. 

Works to be completed 

Below are the items of the project which have not yet 
been completed. Some of these, excluding the jetty and 
the dredging, have been delegated to the Society for 
completion: 

(a) Facilities for boat repairs, inclusive of a slipway 
and workshops 

(b) A modern fish-curing yard where facilities will 
be provided to members for curing fish in 
hygienic conditions under the supervision of the 
technical staff of the Society and the Marine 
Fisheries Department. This curing yard will have 
an artificial dryer and also a small fish-meal plant 

(c) A 100-ton ice making plant with freezing units, 
and possibly later a canning plant also 

(d) An auction shed for salted fish and trash fish 

(e) A private boat-building yard where land will be 
allotted to private boat-builders, and electricity, 
water and other facilities made available to them. 
Each boat-builder will construct his own building 
and equip the yard with the machines required 

(f ) Jetties in the turning basin and in front of the 
curing yard. The total area of the land reclaimed 
for this purpose is 113,658 m 2 (135,955 yd 2 ) as 
shown in the plan. 

In planning and carrying out the projects mentioned, a 
request has been made to FAO for technical experts and 
to the UN Special Fund. 
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The Port of Thorsminde, Denmark 

by Evan Hansen 



Le port de Torsmlnde, Danemark 

Bicn que le littoral danois de la mer du Nord prtsente des conditions 
extrtmement difficiles pour la navigation, 6tant donn* notamment 
Fexistence de barres de sable sous-marines et les vents d'ouest domi- 
nants, il offrc n&nmoins quelques points se piitant & la peche 
cdtiere. Torsminde, a peu pres & mihauteur sur le littoral ouest du 
pays, est situi au dbouch d'une lagune. La navigation n'y est pas 
aisee, mais les pecheurs locaux parvicnnent a d6barquer des quan- 
tites croissantes d'excellent poisson frais, vendu directement au 
consommateur. Cest leur succcs qui a encouragd la decision 
d'implanter en 1966/67 un nouveau port a 1'ouest de 1'ecluse qui 
regie le niveau de 1'cau dans la lagune. Les installations peuvent 
abriter et servir une soixantaine de navires de 20 a 25 tjb. 

L'autcur decrit 1'emplacement du port et ses fonctions, et notam- 
ment les moyens de chargement, de ddbarquement et d'accostage. II 
fournit des precisions sur la construction des diverses installations, 
ainsi que sur le rdseau routier et T6clairage. 11 conclut en indiquant 
le cout des principaux 616ments de construction et le prix de revient 
de chacun des postes a quai. 



1 puerto de Thorsminde, Dinamarca 

Las condiciones de la navcgacidn a lo largo de la costa danesa del 
Mar del Norte son my dificiles debido, en parte, a la formacidn de 
bancos submarinos y a la existcncia de vientos del oeste, pero hay 
unos cuantos lugares frente a la costa que ofrecen la oportunidad de 
pescar en caladeros cercanos a ella. Hatia la mi tad, aproximada- 
mente, de la costa occidental se encuentra Thorsminde, puerto 
situado en la embocadura de una laguna. En Thorsminde la navega- 
ci6n no es facil pero los Pescadores locales saben desenvolverse en el 
medio en que trabajan y desembarcan cantidades cada vez mayores 
de excelente pescado fresco que venden directamente a los con- 
sumidores. Fund&ndose en el 6xito obtenido por los Pescadores, en 
1966/67 se construy6 un nuevo puerto al oeste de las esclusas que 
regulan el nivel de las aguas de la laguna. El puerto disponc de 
instalaciones y de espacio para albergar a unas 60 cmbarcaciones de 
hasta 20 a 25 toneladas de registro bruto. 

El informe examina el emplazamiento del puerto y sus funciones, 
junto con las instalaciones de carga, descarga y atraque. Describe 
las caracteristicas de construcci6n de las distintas instalaciones, 
incluidas las carreteras y el sistema de iluminaci6n. Acaba el 
informe dando una lista de precios de los principales elementos de 
construcci6n, y las tarifas de atraque de cada embarcaci6n en los 
muelles y embarcaderos. 



THE west coast of Jutland, from the Skaw to 
Blaavand, is subject to movement and drift of sand. 
The shifting materials have long since closed the 
shallow bays with narrow sandbars. At a point roughly 
midway along this coastline is Thorsminde, situated on 
the narrow strip of sand that shelters Nissum Fjord from 
the North Sea (fig. 1). The fishing village of Thorsminde 



grew up alongside a system of locks whose object origi- 
nally was to regulate the water level in the fjord in order 
to provide good working conditions for the farmers of the 
immediate vicinity. The present lock was constructed in 
1868-70, but in 1 880 and the years immediately following, 
the mouth was silted up completely. It was not until 1930 
that the lock was again cleared and put in working order. 



Fig I. Aerial view of Thorsminde harbour 
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It was augmented by two new drainage outlets and a ship 
canal lock, the main channel was dredged, and a northern 
and a southern pierhead were built. 

Fishing conditions 

Despite the very difficult navigational conditions as one 
sails across the sandbar (which frequently extends across 
the mouth of the channel after a spell of rough weather 
accompanied by winds veering from W to NW), the 
number of locally registered fishing boats has increased 
to 42, and the average size of the boats has also risen. 
Most are now in the 17 to 20 CRT class. The principal 
reason for this development, in spite of unfavourable 
natural conditions, is no doubt concealed in the fact that 
Thorsminde can offer good coastal port facilities when 
the fleet returns from nearby fishing grounds with such 
expensive fish species as sole, plaice and turbot which can 
be landed quickly and carefully by these relatively small 
vessels, thus preserving the excellent high qualities of the 




Fig 2. Plan of Thorsminde harbour 

catch. Gradually it became evident that there was insuffi- 
cient room in the modest old harbour situated to the east 
of the lock, and entry into the harbour from the west had 
to be effected via the narrow ship canal which can 
accommodate only one vessel at a time, and as the lock 
takes about ten minutes per operation there were often 



long periods of waiting when the whole of the fishing 
fleet or a major part of it wanted to pass through the 
lock at the same time. It was therefore decided to build 
a new port west of the lock. The work commenced in 
the spring of 1966 and was completed at the end of 
autumn 1967, having cost a total of D.kr. 4.5 million 
($600,000). 

Harbour approaches 

In the sea off Thorsminde the difference between daily 
high water and low water is approximately 0.5 to 0.6 m 
(1 .6 to 1 .9 ft). In extreme cases the west wind can produce 
high water of 3.0 m (9.9 ft) and the east wind low water of 
1.8 m (5.9 ft). The depth on the sandbar varies consider- 
ably and is seldom more than 2.5 to 3.0 m (8.25 to 9.9ft). 
There is therefore no requirement for a greater depth in 
the harbour basin than 3.0 m (9.9 ft). 

In planning the new port, the area at the planners' 
disposal was bounded in the west by the sea (where a 
certain degree of coast erosion is recorded) and in the east 
by a dike built to prevent stormy seas breaking through 
the narrow, low isthmus (fig 2). The harbour was thus 
designed with an inlet (measuring about 27 m (90 ft) wide 
located in the canal in such a way that the currents were 
more or less unaltered and waves were prevented from 
penetrating the basins. At the same time the entry angle 
was reasonable. 

Within the sheltered area a canal measuring about 150m 
(500 ft) long and 30 m (100 ft) wide leads into the port 
area proper, which is located where the distance between 
the dike and the sea is greatest. 

The wharf serves as the harbour's discharge and supply 
area. It houses an auction hall and ice store (fig 3). The 




Fig 3. View of wharf from pier, showing ice store and auction hall 

south face of the wharf is used as a supply quay for ice, oil 
and water. The areas are fairly small because account has 
been taken of the fact that with a high water level of 
-1-3.0 m ( + 9.9 ft) and a quay height of + 1.8 m (+ 5.9 ft) 
the number of buildings located on the harbour front 
should be kept to a strict minimum: auction hall, ice 
store and tool-sheds, etc. 

The harbour office and workmen's welfare building 
have been built on the dike out of reach of high tide. The 
auction hall has an area of 750 m a (8,100 ft 2 ) and incor- 
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porates a packing room for exporters, providing a total 
floor area of about 1,100 m 2 (10,800 ft 2 ) (fig 4). 

Approach to the harbour area from the landward side 
Is via two road ramps, leading from the nearby county 
road. The ramps have been located in such a way as to 
give the discharge and supply area easy access to the 
county road network and the northern ramp has been 
taken right up to the lock to allow for the possibility of 
a later extension of the wharf. 




certain conditions, partly associated with a backward 
swell emanating from the lock gates. 

No special wall has been built along the channel leading 
to the wharf. To keep the cost of construction as low as 
possible rubble side slopes were not added, being finished 
in plain sand with a 1 : 3 gradient. This also applies to 
other harbour boundaries which face toward the water, 
with the exception of the wharf and the pierheads. It was 
known that sand slopes with a gradient of 1 : 3 could 
stand up well to use in protected inner basins, but at the 
same time that it might be necessary at one or two points 
to reinforce the slopes with gravel and shingle. In the 
event, however, it has proved necessary only on the east 
side of the channel from the harbour entrance to the 
wharf. 

Solid quay structures 

The wharf and the entrance pierheads are the only struc- 
tures in the harbour which have solid vertical faces. 
These are walls of steel sheet piling with a weight of 
100 kg/m 2 (20.5 lb/ft 2 ), and in order to counteract the 
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Fig 4. The auction hall was built o.i a skeleton of laminated timber 
arches. Doors into packing hall are seen on right 



The berthing basin, south of the wharf, is split into 
70 m (230 ft) wide basins by two piers, and the depth of 
water here and in the remainder of the port is 3.0 m 
(9.9 ft). 

The area between the basins and the dike is to be used 
as parking space and the site of worksheds. There is a 
workshop near the southern road ramp. 

South of the berthing basin, an area of about 160 m 
(520 ft) in length was earmarked for further extension 
which, if necessary, could double the port's capacity. The 
sand dredged out of the harbour during construction 
(totalling 235,000 m 3 (306,000 yd 3 ) was placed on a site 
south of the area that may be used in future extension. A 
boat-building yard has been located here in such a manner 
that it will not interfere with any extension that may be 
carried out at a later date. 



DESIGN OF THE STRUCTURES 

The breakwaters surrounding the harbour entrance were 
built of mutually anchored steel sheet pile walls with 
added slopes having a gradient of 1 : 3 under datum 
minus 0.5 m (1.6 ft) and a gradient of 1 : 2 datum line 
minus 0.5 (1.6 ft). All slopes with gradient of 1 : 2 are 
surfaced with rubble mounds to protect the subsoil (sand 
and a limited amount of gravel) and in particular to 
counteract the movements of the waves. The west slope 
was completed with a small stone-filled pier, at the foot 
of which were placed two lightweight dolphins, marked by 
flashing lamps. The reason for attaching so much import- 
ance to the wave-absorbing structure is that a heavy swell 
could be experienced at the entrance to the harbour in 
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Fig 5. Cross-section of slope in entrance channel 

corrosive effects of rust the walls have a thickness of 
9.5 mm (0.37 in). As corrosion, particularly near low 
water levels can be extensive, the steel sheets were given 
a coating of anti-rust preservative on the face turned 
toward the basin This was executed by sandblasting 
between datum levels +0.5 m (+1.6 ft) and -2.0 m 
(6.5 ft) followed by two coats of U-pox bitumen with a 
total thickness of minimum 250 my. 

Bollards, pierheads and piers were fitted with storm 
posts to protect boats against damage at high tide. The 
posts were taken to a height of +4.0 m (+ 15 ft). 

Open work structures timber 

The shore boundaries of the berthing basin were also 
made in the form of simple sand slopes because there was 
little benefit to be derived from vertical walling. 

The two piers in this basin are built of timber, each with 
an effective length of 80 m (260 ft), width of 6 m (20 ft) 
and bearing capacity for two-ton trucks. 

The two piers provide berthing facilities for 60 boats 
of the "Thorsminde" class, five berths on either side of 
the piers and berthing three abreast. Distance between the 
piers is 70 m (220 ft) so there is ample room for manoeuv- 
ring even when the piers are fully occupied. The vertical 
and inclined timber piles of the piers are of basralocus, 
the fender and pier edging of azobe. The primary cross- 
members are two UNP 32 steel members, the secondary 
longitudinal members and decking are of preserved pine. 
The piles in each section are connected by the two UNP 
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32 members to form a rigid construction. The steel girders 
act as butt straps for transferring force from the vertical 
to the inclined piles and vice versa. To avoid locating the 
bolt holes too close to the sawn-off end of the inclined 



pile and thus risking a split in the timber, the inclined pile 
was extended up under the pier decking and fastened to 
the vertical pile by means of a galvanized steel band or 
tyre. Distance between pile faces is 4 m (13 ft), and the 
inclined piles are located on the north and south sides of 
the piers alternately. 

Timber qualities. Basralocus wood was employed for the 
vertical and inclined piles in the piers at Thorsminde 
(figs 6, 1 and 10), and also for the vertical piles of the dol- 
phins. The choice was made on the basis of the resistance 
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of this timber species to rot, pile-worm and other attacks, 
and because of its wcarability and great strength, which 
enable it to absorb the movement of ships, etc. The timber 
is delivered in square sections and when the length of the 
pile is given, the side length, e.g. the side length of the 
root-end, is also given. This usually means that pile- 
driven constructions at depths normally suitable for 
Danish subsoil conditions will have an excess of strength 
(compressive, bending and shearing strength). The 
timber, which has a certain silicon content, is not diffi- 
cult to work if one uses cutting and drilling tools with 
hardened steel tips, but it is more liable to split than, for 
example, pine. It is therefore necessary in locating bolts, 
spikes, etc., to drill a pilot hole first. Tendency to splitting 
may also be counteracted by the use of butt straps and 
adjustable bands. The free top ends of the piles, which are 
subject to drying would also be subject to a certain risk of 
splitting. To avoid this, however, they were fitted with top 
bands and given a dense white finish. 

Azobe wood was used for the pier edging and fenders 
of piers and for the edging and storm posts of the wharf 
and pierhead steel sheet piling (figs 8 and 9). Azobe is 




Fig 9. The completed dolphin 

resistant to rot and insect attack, but not so resistant to 
pile-worm and other similar attacks, and was therefore 
employed above water level where its heavy, close-fibre 
structure provides excellent qualities of wearability. As 
regards the workability and splitting properties of this 
timber, it resembles basralocus in almost every respect. 



WHARF AND ROAD SURFACING 

The wharf and roads were given a simple asphalt surface. 
The make-up of the roads comprises a foundation of 
15 cm (6 in) plain gravel and 25 cm (10 in) stabilizing 
gravel, the dimensions being post compression thick- 
nesses. The asphalt surface is of 200 kg/m a (45 lb/ft 2 ) 
Hot-Mix and 60 kg/m 2 (12 lb/ft a ) asphalt cement wearing 
surface. The outer edging of all road surfaces was finished 
with three rows of cobbles. While the road was under con- 




Fig 10. The completed structure 

struction a small drainage system was laid along the east 
side of the auction hall for the drainage of surface water 
off part of the wharf and to handle the overflow of rinsing 
water from the hall itself. The west pier and the top of the 
slope along the channel entrance, which will not have to 
handle traffic, was given a surface of 300 kg/cm 2 (58 lb/ft 2 ) 
Hot-Mix directly on top of the levelled soil to prevent 
waves washing the sand out of place. 

ELECTRICITY SUPPLIES 

A great part of the harbour's function is conducted during 
periods of the year when artificial lighting is necessary. 
To provide good, even working light the lamp locations 
and heights and distances were fixed to ensure at least 
40 lumen per square metre of road or wharf. 

Harbour lighting comprises 2 x 40 watt neon strip 
lights mounted on 8.5 m (28 ft) high tubular standards 
placed at intervals of 25 m (82 ft) along the wharf and 
roads, a total of 27 lamp standards, and on 5.5 m (18 ft) 
high tubular standards on the piers, totalling another 
eight standards. All standards have a reach of 1 m (3.3 ft) 
and the lamps slope at 5 to horizontal, which ought to 
eliminate dazzle. The on-off control is effected by a photo- 
cell. The lighting system has a "night-time'* network which 
switches on only every third lamp, and there is a relay in 
the auction hall so that the full harbour lighting system 
can be switched on if it should be required during the 
hours of darkness. The lighting system also incorporates 
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five pier-located power points and the harbour's light- 
house, which in the event of a power failure can be opera- 
ted by an emergency generator. Total energy consump- 
tion for lighting purposes is approximately 10 kW. The 
kW-consumption for motorized installations at the har- 
bour (ice store, boatbuilder, smithy, oil pumps, etc.) is 
approximately 85 kW, but the cables, etc., are sufficiently 
heavy to allow for an expansion of consumption. 

COSTS 

The cost of the major construction items and services are : 

D.kr. 



Deepening carried out by excavator unit 

with perforated dragline bucket, 

transport distance averaged 500 m 4.20 rn 3 



(approx.) 
unit 

0.56 m 8 



Sheet pile walling, driven and 

assembled 2,000.- m 265.- m 

Hew, per effective m 3,700.- m 490.- m 

Rood surfacing 34.- m 9 4.5 m a 

Lighting, price per fully equipped 

standard 3,500.- unit 465.- unit 

Auction hall: Cost of hall area 700.- m a 93.- m a 

Cost of packing room 

area 525.- m a 70.- m a 

Cost per metre run of complete units 
Quay, including sheet piling, 
deepening, road surfacing, lighting 

and drainage 5,100.- 690.- 

Piers, including deepening, access 

roads and lighting 8,200.- 1,090.- 

Dolphins per unit 10,300.- 1,365.- 

Cost per boat space (boat lengths 
fixed at 16m) 

A berth at the wharfside in the 

load/discharge section 81,600.- 10,850.- 

A berth at the piers (boats three 
abreast) 22,000.- 2,920.- 
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The New Fish Market and Quay at Brixham, 
Devon, United Kingdom 

by E. W. H. Gifford 



Le nouveau marchl au poisson et quai de debarquement de Brixham, 
Devon, Royaume-Uni 

Apr6s avoir expose la ncessit d'installations ameliorees pour la 
mise a terre et la vente des produits de la pSche, Tauteur montre 
comment les nouvelles installations repondent aux besoins. 

Sont pr6vue des postes d'accostage pour 45 chalutiers modernes 
de peche cotiere, d6barquant annuellement environ 3,000 tonnes de 
poisson de fond de bonne qualite, une halle de vente, des emplace- 
ments pour le traitement et Femballage des produits, une fabrique 
de glace, des magasins d'articlcs pour pCcheurs, un slipway et des 
bureaux pour les services dc commercialisation et d'inspection. 

L'auteur d6crit le mode de construction (essentiellement b6ton 
prefabrique). 



El nuevo mercado y el muelle pesquera de Brixham, Devon, Reino 
Dnido 

Hn este estudio se indica la necesidad de que se mejoren las instala- 
ciones y servicios de atraque y comercializaci6n asi como la manera 
en que el nuevo disefto ha satisfecho estas exigencias. 

En el plan figuran instalaciones y servicios para una flota de 45 
arrastreros modernos de bajura que descmbarcan approximada- 
mente 3.000 toneladas anuales de pescado bianco de buena calidad, 
incluyendo dichas instalaciones un mercado, sectores para elabora- 
ci6n y el envasado, una ftbrica de hielo, pertrechos para los Pesca- 
dores, un varadero y oficinas de venta e inspeccibn del pescado. 

Se describe el mdtodo de construccion, consistentc principalmente 
en elementos prefabricados de hormig6n. 



BRIXHAM fishermen claim not only to have 
invented the bottom trawl in mediaeval days, and 
subsequently the famous sailing ketches that bear 
the name of the port, but to have founded the East coast 
fisheries of Lowestoft, Yarmouth and Grimsby and thus 
the whole world's trawling industry. Be that as it may, 
they were so successful in fishing on the rich grounds 
nearby that, on an approximate estimate, by the end of 
the 19th century they were landing 3,000 tons of fish a 
year with a fleet of 270 sailing trawlers. 

The town of Brixham is situated in Devon on the South 
coast of Britain (fig 1). The mediaeval harbour which 
occupies a narrow inlet in a rocky, cliff-girt coast, is well 
sheltered from the prevailing South and South-West 
winds but it dries out at low tide. The new pier was built 
in 1799 to give better protection from northerly and 
easterly weather and a few berths at its extreme easterly 
end which did not dry out at low water. The fish were 
generally landed from rowing boats, as the big ketches 
were rarely berthed alongside except when refitting or 
taking on heavy gear. They were moored outside the old 
harbour under the protection of the Mole, which was 
built in stages, starting in 1843 and completed in 1916. 

After the First World War Brixham fishing declined 
partly because the fishermen, many of whom had served 
in the Navy during the war, had realised that the harsh 
work of sailing-trawling was not the only way of living, 
and partly because the growing depression was forcing 
down prices. Frequent losses of gear on wrecks made 
trawling expensive. Steam trawlers were tried but they 
were too big for berthing alongside the new pier and it 
was uneconomical to ferry their large catches ashore in 
rowing boats. But the development of the smaller 13 to 
22 m (45 to 75 ft) long dicsel-engined trawler, combined 
with accurate radio navigation for locating wrecks and 
fish, has changed the picture. 



The industry has been further encouraged by the crea- 
tion of a marketing co-operative which has found new 
buyers and has obtained better prices for the fishermen 
so that landings have risen from 1,500 tons in 1964 to 
2,600 tons in 1 967. There is now a fleet of 45 boats ranging 
in size from 14 to 23 m (45 to 75 ft). The annual increase 
in value of the landing is expected to continue at not less 
than 10 per cent for many years. The Brixham catch has 
been predominantly of good quality white fish, such as 
sole, plaice and turbot. Mackerel and sprats are fished 
when the shoals are near. So the port is able to expand its 
business at a time when the demand for better quality fish 
is growing at the expense of frozen cod. 

This heartening revival has become self-energizing in 
that newcomers have been attracted to the business so 
that, far from being a dying trade carried on by a few 
tough old men as it had been in the 1930's, it is now an 
attractive industry for young men to enter. The average 
age of seagoing fishermen at Brixham is now only 28 years ! 

But this great fishing revival has overwhelmed the 
archaic landing facilities. Trawlers must arrive in the 
harbour before low water if they are to land their catch 
onto the quay and the fish must then be transported in 
trolleys some 200 m to the market, through a main street 
thronging with visitors in summer. The ice must also be 
carried from the ice-plant in the same way. This wasteful 
movement costs 5,000 ($12,000) a year in labour alone. 
But the fishermen's troubles are not over when they have 
berthed, for the falling tide leaves their boats dry, and 
liable to damage (fig 3). They cannot go to sea again until 
the tide returns so that fishing time is often lost. Until a 
few years ago, fishing boats were hauled out for repairs at 
Uphams famous shipyard to the East of the harbour 
entrance. But now this yard deals exclusively with plea- 
sure yachts so that fishing boats must be taken 180 km 
(1 10 mi) down the coast to Newlyn in Cornwall for haul- 
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ing out, a round trip of nearly a week. Additional prob- 
lems have been created by the rapid growth of a popular 
tourist industry, which attracts large crowds of visitors to 
the fishing harbour area. The fishermen's stores around the 
harbour have been taken over by the tourist trade or have 
been pulled down so that gear is now scattered in incon- 
venient places round the town. The area of quay is 
inadequate for laying out modern gear for repair and the 
main street can no longer be used for this purpose. 

In these ways the pressure of increased landings on the 
inadequate facilities have produced conditions which 
could frustrate the enthusiasm of the fishermen. And so 
the Local Authority, Torbay Council, with the support of 
the Government has commissioned the construction of the 
new fish market and quay which forms the subject of this 
paper. 

Improvement by dredging of the mediaeval harbour is 
impracticable partly because of the limestone bottom but 
also because there is already insufficient quay space for 
the market and because the inner harbour is really only 
large enough for the small fishing boats and summer 
pleasure craft which now use it. Fortunately there is 
plenty of space for a new quay in the great outer harbour, 
in addition to mooring requirements for fishing vessels, 
commercial craft and yachts. 



THE NEW QUAY 

The site chosen is on the more congested West side of the 
harbour (fig 4), rather than the less developed East side, 
because it has better road access and because it is near 
the heart of the present harbour activity. The eastern 
Mole is too narrow for vehicle access. 

It would seem that for maximum efficiency, one-third 
of the fleet should be able to lie alongside the market at 
any one time. If it is assumed that the fleet could grow 
from its 45 boats to 60, then 20 berths should be provided 
requiring a total length of berth of 250 m (825 ft). This 
has been provided by means of a main jetty which pro- 
jects out for a distance of 65 m (214 ft) from a minimum 
water depth of 2 m (6.6 ft) to 4.5 m (14.8 ft) (fig 5). The 
balance of the berths will be provided for smaller boats 
alongside the reclaimed area of land on which is to be 
built the fishermen's and box stores, processing area, 
single-sided market, offices, slipway and truck loading 
and parking area. These small boats can unload directly 
into the single-sided market building or directly onto the 
quay near the truck-loading bay, which will be a useful 
facility when the sprat catch is running heavily. This main 
trawler jetty will be situated at the North end of the 
reclaimed area so that the North side of the existing "New 
Pier", which is in continuous use in the summer time by 
the Torbay-Brixham ferry, will not be obstructed and so 
that shelter will be given to the inner berths from the 
northerly winds. 

Estimation of dimensions 

The width of the jetty has been determined by the market 
width plus the quay width required for unloading fish. The 
market width of 12 m (40 ft) is the minimum needed for 
double-sided operation with sufficient space to lay out the 
catches on either side of the central trolley road. The 



choice of fish quay width of 3 m (10 ft) resulted from a 
wide survey of fishing ports in Northern Europe. The 
cross section in fig 6 shows how this width provides for 
the unloading table and trolleys. The height and overhang 
of the canopy is controlled by the need to give protection 
from weather without fouling the mast-head whip used 
for hoisting the baskets onto the quay. The dimensions 
also give clearance for road vehicles should these ever be 
needed to pass down the quay in an emergency and for 
loading sprats direct, although for reasons of cleanliness 
there will normally be no external traffic into the market. 
Fish, after selling, will be taken on trolleys to the 
loading platform. For the same reason the only public 
access will be to a viewing gallery and not to the market 
floor. 

Box handling 

Direct access from the market has been provided to the 
overnight and cold stores. The store for fish boxes is on 
the first floor so that they will be supplied directly through 
overhead stacking chutes onto the market floor and pro- 
cess and packing area. The boxes will be lifted up to the 
stores by a conveyer belt leading from the loading bay. 
The fish will be packed in flake ice supplied by trolley 
from the ice plant at the end of the jetty. The processing 
and packing area will be equipped with filleting and 
packing machines. 

The ice plant 

As the greater proportion of ice is required for the traw- 
lers, the plant has been placed in the most efficient 
place for this purpose. Ice hoppers are placed over 
each of the three end berths of the jetty, from which there 
is also direct access into the fish market, so that crews 
wishing to return immediately to sea after discharging 
their catch can make a rapid turn round. Normally, of 
course, vessels would go to moorings after unloading and 
would later be returned to the jetty head to take on ice 
before going to sea again. 

A fourth ice hopper will discharge directly into the 
market from whence it will be taken by trolley to the 
packing areas. The inconvenience of trolleying this ice is 
felt to be small in comparison to the advantages of the 
direct discharge into boats made possible by situating the 
plant at the jetty head. The plant has been very carefully 
designed because of its conspicuous position in a beautiful 
harbour. 



CONSTRUCTION 

Although the reclamation near the shore line is most 
economically done by filling with rock behind a ticd-back 
sheet piled will, the greater depth of water under the 
jetty, together with the high local cost of filling material 
would make this method more expensive than the open 
jetty shown. 

The harbour has a fairly level floor of limestone rock, 
softened on its top surface and overlaid with firm layers 
of silt, gravel and sand. Precast concrete piles fitted with 
rock shoes will be driven a short way into the limestone 
to give sufficient fixity for construction, although a pinned 
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SEE FIG. 6. 
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condition at the pile foot has been assumed for design of 
the permanent structure. 

For speed and economy the deck will be built of com- 
posite precast concrete (fig 6). Large in situ concrete pile 
caps are being provided at the junction between piles and 
deck beams to allow a wide tolerance in pile driving and 
to give complete moment continuity. The deck slab will 
be built from precast slabs laid on the precast beams with 
an in situ concrete topping. Mild steel reinforcement pro- 
jects from all precast elements so that the in situ topping 
bonds all parts together. In addition the in situ concrete 
edge beam to the quay acts as a girdle round the whole 
structure. This method has been used before by E. W. H. 
Gifford and Partners with success. It retains all the 
advantages of in situ concrete such as general rigidity and 
resistance to corrosion and impact without the difficulties 
of placing and removing large areas of shuttering over 
water. 

Vertical piles will be used under the market frame 
columns. Ship impact based on the emergency berthing 
of a 1,000 ton vessel will be resisted by groups of raker 
piles down the centre line of the jetty, the deck slab having 
been designed as a horizontal beam to distribute loads 
between them. 

Wave breaker and fendering 

As previously stated, the harbour is very well protected 
from all directions save the North. Strong winds from 
this direction are rare but do occur on an average of 
14 days each year. When these reach gale force over the 
fetch of 7.413 km (4 nautical miles) across Tor Bay, a 
surge of 1.2 m (4 ft) is raised in the harbour. To provide 
protection for this, the North face and jetty head will be 
provided with steel sheet piles, interposed with box piles, 
designed to resist wave force and impact from fishing 
vessels but, like the fender piles on the South face, they 
will not be load bearing so that if damaged they can be 
replaced. The vertical loads on the quay edge will be 
transferred to the load bearing concrete piles by the 
cantilevering main transverse beams. 

Small vessels cannot moor conveniently against an 
open jetty because their fenders will not remain in contact 
with the piles, nor is a sheet piled wall entirely satisfactory. 
A floating fender with 0.3 m (12 in) square soft wood 
core, threaded through old car tyres, will span between the 
12 in square greenhead fender piles such as that success- 
fully used at Newlyn, Cornwall. A similar fender will be 
used on the North side to keep the boats clear of the 
overhanging wave deflector. 

Market construction 

All the buildings will have reinforced concrete frames. 
The two-storey section will have precast columns and 
in situ floors, whilst the single storey market area will 
have precast concrete portal frames, linked longitudinally 
with precast eaves beams. 

The roofing of the fish market will be of 84 mm (3 in) 
thick interlocking cedar planking, covered with a water- 
proof membrane having an aluminium upper surface. 
This construction combines good insulation and reflec- 
tion with an attractive appearance inside and out. 

On the sheltered South face of the market, which will 
be the most used side of the jetty, roller-shutter doors will 



be fitted to every bay. But on the North side, where 
weather conditions will be more severe, alternate bays 
only will open and these will be fitted with heavy sliding 
wooden doors. 

Natural lighting will enter through the glazed gables of 
the pyramidal shaped roof or through open doors. The 
catch will in this way be protected from direct light. 

Ice plant 

Ice will be delivered at four positions at the end of the 
jetty, three being at trawler berths and one in the market. 
Four 20-ton capacity hoppers, of inverted square pyra- 
mid shape, will be built directly over each position so that 
the ice can discharge directly through flexible hoses with- 
out mechanical complication or danger of blockage. 

The plant room, which will house eight flake ice 
machines each of 4 tons per day capacity, extends over the 
hoppers so that the ice will fall directly into them. The 
heavier plant such as compressors will be situated in a 
plant room at market floor level. 

The hoppers and upper plant room will be of triangu- 
lated steel frame construction with aluminium external 
cladding, expanded polystyrene insulation and with gal- 
vanized steel hopper linings, made up into sandwich 
panels to form a stressed skin construction. 



Appendix 

(1) Market 

(2) Processing and packing 

(3) Box stores 

(4) Cold stores and refrigeration 

room 

(5) Market office 

(6) Toilets and canteen 

(7) Administrative offices 

(8) Fishermen's stores 

(9) Additional offices and stores 



883 m 2 (9,500 ft 2 ) 
130m 2 (1,400 ft 2 ) 
177m 2 (1,900 ft 2 ) 

112m 2 (1,200 ft 2 ) 

22 m 2 (240 ft 2 ) 

56 m 2 (600 ft 2 ) 

84 m 2 (900 ft 2 ) 

227 m 2 (2,400 ft 2 ) 

260 m 2 (2,800 ft 2 ) 



Areas 1, 2, 4, 5 and 8 are situated in the single storey 
market building and on the ground floor of the two storey 
building, whilst areas 3, 6, 7 and 9 are on the first floor. 
The additional offices (9) will be let to fish merchants, 
fishery inspectors and other related interests. 
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DISCUSSION 

STRUCTURAL DESIGNCONSTRUCTION AND 
MAINTENANCE OF HARBOURS 

Van der Waard (NetherlandsChairman): Referred to the 
several relevant papers on the session topic which included the 
compact set-up for a fishing pier and market in Brixham and 
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an interesting quayside layout with sawtooth profile in 
Esbjerg. Little had been written on maintenance however, 
especially maintenance dredging problems but it was hoped 
that there would be some interesting discussion on this 
subject. 

Martin (UK): Said he was engineer-custodian of funds in 
Scotland for construction and improvement of fishery har- 
bours. One or two aspects of his work might be of interest. 
There existed in Scotland, quays constructed of steel sheet 
piling backed quite often by rather poor quality fill which had 
questionable durability. Were engineers at fault in allowing 
steel sheet piling to continue, knowing full well that when it 
failed someone else would have to deal with the problem? 

The spacing of bollards and other quay items such as fen- 
ders and ladder systems was very important in a developing 
fishing industry with increasing vessel size. This point was 
unfortunately frequently ignored or treated with scant respect. 

On dredging existing fishery harbours the Department of 
Agriculture and Fisheries for Scotland owned two sea-going 
dredgers specially built for work in their fishery harbours. One 
was a grab dredger, the other a bucket dredger; the latter was 
now being replaced by a combined grab and suction dredger, 
as experience showed that this was a preferable combination. 

Problems with concrete piles 

Hamilton (UK) : Spoke of the use of pres tressed concrete piles. 
He had occasion to use them in a number of locations, though 
not with particular application to fishing harbours. Two fac- 
tors emerged. They appeared to be unduly brittle when it came 
to driving through ground with obstructions. When this point 
was referred to the manufacturers they indicated that they had 
designed their piles to a certain bending moment. This, how- 
ever, was not very comforting to the engineer who had to drive 
them in difficult conditions without damage. 

On extending prestressed concrete piles these were manu- 
factured in factory conditions where steam curing was usually 
employed. But when they got to the site and were perhaps 
driven to depths greater than anticipated an extension prob- 
lem arose. In that case the only choice might well be to extend 
by conventional reinforced concrete. A head or extension of 
much greater cross-section might then have to be incorporated, 
which might be a disadvantage. 

In the design of small harbours in particular, and in the 
beaching of vessels on the open beach, the basic problem was 
the reduction of wave impact and effect. It was suggested that 
if Gifford's enquiries regarding beach landing were directed 
towards wave suppression as part of the approach for open 
beach landing, the result might also benefit those harbours 
where breakwaters were a very significant factor in cost. 

In the professional football field a whole football ground 
could be lighted with very high and very intense lighting 
groups; the same applied in marshalling yards for railways. In 
small fishing harbours it was very often found that the build- 
ings and approaches were planned adequately but the placing 
of lighting standards was not satisfactory. 

Dredgers for maintenance 

Stammers (UK): Agreed that suction dredgers were preferable 
for maintenance dredging. Materials to be taken out were 
normally granular or sedimented and suction usually proved 
cheaper and more satisfactory. 

On lighting, it seemed we had now got away from attempt- 
ing to use large group lighting systems, as in sports stadiums, 
and had gone back to smaller groups, mainly because of 
flexibility and shadow effects. 

The experience of his own firm was that they usually tried 
to combine steel sheet piling with a design for obsolescence 
which, perhaps, was another factor that could be discussed. 



Normally this would be 30 to 50 years in tropical countries 
combined with cathodic protection. However, one had no 
control over efficient protection durjng the life of the installa- 
tion, and this important point was frequently overlooked by 
the designer. 

Scheiner (IBRD) had similar experience with prestressed piles 
being too hard and cracking from time to time. Research on 
the frequency of vibration had been carried out and it was 
found that by varying it with the driving resistance and the 
speed of the hammer cracking of the piles could often be 
avoided. He thought there were some ready-made systems for 
the extension of piles, which were built in to the design where 
the pile could be prolonged every three or four metres the 
moment the critical area was reached. A Swedish company had 
also built some extended piles, built on a Belgian post-tension- 
ing system, which were prestressed units, post-tensioned out- 
side if they had to be prolonged. But in practice the best 
advantage could be obtained from prestressing if a prestressing 
bed was right on the site. 

Regarding maintenance, it was easier for any port authority 
to get, say, a million dollars for new construction than $10,000 
for maintenance. It was very difficult for port engineers to 
overcome this reluctance and almost to try to bluff a certain 
maintenance budget into the general budget. Authorities 
should understand that "a stitch in time saved nine** and 
proper funds for maintenance could save much expenditure. 

In naval dockyards or commercial ports with adequate 
maintenance budgets cathodic protection worked quite 
satisfactorily but in remote fishing harbours it was not a 
logical solution. 

Use of caissons 

Osborn (UK) said that he had recently been involved in an 
investigation into the possibility of using caissons as break- 
waters for a small port and this, in fact, proved to be the most 
economical in their estimates, although the question of the 
prepared foundations was introducing an extra cost factor. 
He was interested in caisson breakwaters that had recently 
been constructed in Japan using prepared foundations of 
rubble fill and similar types of material. During the war, 
caissons had been used as breakwaters at the Normandy 
landings and were settled immediately on the sand bed. It was 
understood that in those conditions very little settlement was 
recorded. It was also considered that caissons might be worth 
considering for breakwaters on unprepared beds, providing 
one accepted settlement. There was the possibility of scour but 
this could generally be overcome by providing some external 
riprap alongside the caisson. 

On dredging, he believed that Norwegian engineers had 
experience of dredging boulder clay with dipper dredgers. 
This problem existed in Scotland and the use of normal bucket 
or grab dredgers was generally unsuitable because of the very 
stiff nature of the clay. It was in some cases virtually impossible 
unless additional means such as drilling and blasting was also 
used, but this was also frequently ineffective. 

On the extension of prestressed piles, a sleeve clamped to the 
pile by means of epoxy-resin mortar bedding between the two 
faces had been planned for one project. 

Proper handling of piles 

Guckian (FAO) commented on the use of, and damage to, 
prestressed piles. In the cases described there must have been 
some lack of coordination between engineer and manufacturer. 
Piles could not be bought off the shelf just like nails, they had 
to be designed to meet specific criteria and one of these was 
their resistance to driving stresses in the conditions applicable 
to the site. Lack of adequate site investigation information 
might well have contributed to the damage and loss. Driving 
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by applying force or pressure at the toe of the pile might also 
reduce this form of damage. Driving in this manner could be 
utilized in certain types of hollow piling but of course could 
not be generally applied. 

As regards extension to the prestressed piles, there were of 
course, many prestressed and reinforced concrete piling sys- 
tems which catered for this. In this connection the bayonet- 
jointed Swedish Hercules type piles, which were driven section 
by section, were specially mentioned. The sections were each 
about 2 m long. Several small and large diameter tube section 
piles of British and American design were other forms which 
catered for this. If foundation conditions determined by site 
investigations indicated very variable strata for pile termina- 
tion levels making economical assessments of pile lengths diffi- 
cult or impossible, then one of those forms of pile could be 
an acceptable solution. 

On Osborn's assertion that it might be possible to use 
caissons for breakwaters without preparing their beds, this 
would be a most dangerous method due to the possibility of 
riding on obstructions and consequential damage leading to 
probable complete failure of the unit unless site investigations 
indicated no obstructions were present. However, the design 
of a caisson with skirting which incorporated jetting rings for 
equalizing settlement in non-cohesive materials might prevent 
damage in many circumstances. Even this would not be satis- 
factory in boulder-strewn or hard beds without very careful 
foundation preparation. 

Van der Waard (Netherlands) said that when the extension of 
piles was foreseen mild steel rods of about 2 m in length could 
be incorporated as reinforcement on the top, and from those 
the piles could be increased in length. They could also take the 
pull for which the piles had been designed. The system had 
been in use for a long time. There were also piles equipped 
with a central steel cable which could be post-tensioned. These 
piles were very often used where there were very big pulls on 
the piles, for instance, in dry docks where the floor was pre- 
vented against uplifting by a form of anchorage or by piling 
which took high stresses. 

Timber for economy 

Hurst (Canada) commented on the type of construction 
materials available. The use of native timbers could often be 
helpful in small structures for small fishing harbours. This 
type of timber would last approximately 15 to 20 years in 
Canada and was relatively cheap. In many cases the material 
was available close to the site and the community could also 
benefit from the harvesting of the wood. Timber could not be 
used where there was heavy parasitic growth in the water such 
as teredo. Pressure-creosoted timber could usually last up to 
35 years without maintenance costs, however, in these condi- 
tions. In less exposed areas in Canada the use of floating 
breakwaters had proved effective, the design depending on 
wave length and height. There had been quite a bit of experi- 
mentation in the shapes and types of materials which could be 
used. One of the most effective and economical systems was 
that of old barges anchored where there was some other pro- 
tection. It was considered that up to a depth of about 25 ft 
considering the availability of material a rubble mound break 
water was probably the cheapest and most effective type. In 
deeper water, of course, different solutions like concrete cribs 
had to be considered. The use of perforated concrete crib 
developed by the National Research Council of Canada had 
been effective but, because of its sophistication, a considerable 
amount of time and effort had to be spent in terms of model 
studies and design costs. 

Dredging of sand and silt was always a problem in areas 
where there was a maintenance problem. One of the difficulties 



was in the location of the spoil disposal area. It had been found 
that, if care was not taken, the same material might find its 
way back into the channel because of currents that were not 
noticeable on the surface but which might exist close to the 
bed of the harbour or channel. This might happen particularly 
where fresh water was flowing into salt water, resulting in 
density currents. 

In river areas and fully developed areas where there was no 
spoil disposal area for suction dredges the use of the ocean- 
going dredge proved to be the most economical and effective 
way of getting rid of the material. 

There had been some problems in Canada with steel sheet 
pile construction, particularly in areas with a high tidal range. 
In the Bay of Fundy there was one harbour where the tidal 
range was about 30 ft and the rate of corrosion was very high. 
Steel sheet piles were corroded about three-quarters of the way 
through within five years. Cathodic protection did not seem 
to be of any use in that area. 

Whiteford (UK) said in respect of lighting of harbours, it 
should be borne in mind that when planning layouts of lighting 
for the smaller harbour it was ill-advised to go for too intense a 
level, particularly near the entrance, where a dazzle hazard 
would be most dangerous. 

In the smaller fishery harbour, especially when all the ves- 
sels had been unloaded, it was found that the quay surfaces were 
frequently covered with a maze of ropes. In those conditions 
it would be better for the bollards to be installed close to the 
quay face and at close spacing so that each vessel could tie up 
more or less individually to a bollard. 

Value of breakwaters 

Seo (Japan) replying to a query on the use of caissons in Japan 
said that it had been the general finding of engineers engaged in 
fishing port development that in deep seas, breakwaters can 
be economically constructed using caissons. However, at 
places where foundations were weak it had been found that 
the improvement of the foundation was an essential pre- 
requisite for the use of caissons. This improvement had fre- 
quently been done by displacement or sand drain methods. 

As far as the filling of caissons was concerned, of course it 
was better, for the sake of stability of the structure of the 
breakwater, to use concrete for filling. However, to make it 
more economical to construct smaller ports it was in most cases 
the practice in Japan to use sand or rubble for filling caissons 
for breakwaters. 

They had also found that upright breakwaters, especially 
for small ports, were more economical. They must be con- 
structed with damping blocks at the front or outside of the 
breakwater. A great variety of forms of blocks had been 
developed and the damping effect had been found to be quite 
successful. 

Heyer (Federal Republic of Germany) described his expe- 
rience with prestressed piles. At one site there had been a 
choice for pile foundations: either steel piles or prestressed 
concrete piles. For reasons of corrosion it was decided to use 
prestressed concrete piles. Round hollow piles with 75 cm 
diameter and 12 cm wall thickness were used. A previous 
speaker had said that in the case of prestressed piles there was 
great danger of destruction and that this danger was not 
always recognizable. It was discovered in that project that 
destruction could be eliminated if the appropriate design and 
concrete quality were chosen and driving carried out with a 
heavy tool. The destruction of the piles was reduced to a mini- 
mum where with more than one thousand piles only ten were 
damaged and this damage could be located very clearly because 
the ramming of the piles had been followed very closely. 
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SESSION VI 



The New Fish Auction Hall at Esbjerg 

by J. Kjoergaard 



Esbjaerg: La nouvelle crie aux poissons 

La rationalisation et la reconstruction complete du port d 'Esbjaerg, 
entrcprises ces dernieres annces, a comporte notamment la mise en 
place, en 1966 et 1967, d'une nouvelle crie, d'une superficie d'envi- 
ron 8,100 m 2 , qui remplace la halle de vente en bois de 3,200 m 2 
construite en 1924 et agrandic en 1931. 

La nouvelle halle presente par rapport a la cri6e traditionnelle 
plusieurs innovations importantes. Pour accroitrc le n ombre de 
postes, on a prevu des dbarcaderes qui decoupent le quai en dents 
de scie, les navires de peche accostant ainsi en diagonalc. On accede 
a la halle, d'une largeur de 32 m et au sol enticement libre, par un 
etroit corridor spar par un mur suspendu de la salle principale. 
Dans celle-ci ne seront employes que des chariots et tracteurs a 
propulsion dlectrique. Pour que les gaz d'echappement des vdhicules 
a essence ou a diesel ne puissent contaminer le poisson en pentrant 
dans la halle de vente, un puissant groupe extracteur aspire 1'air par 
une bouche qui s'ouvre dans le plancher au-dessous du mur sus- 
pendu, au bout du corridor d'acces. La criee est suffisamment vaste 
pour que les prises de 36 navires puissent etre dbarquees, trices et 
vendues pour midi. Dans la halle, le dechargement ct le deplacement 
des produits de la peche a lieu par transporteurs electriques a 
courroie. Les bacs utilises sont en matiere plastique de couleur 
blanche, et leur nettoyage se fait a la machine. Le bailment est la 
propri6t6 des autoritds portuaires, qui assurent son entrctien et son 
nettoyage. Les deux cricurs agrees qui dirigent le debarquement, le 
tri et la vente du poisson sont des negotiants prives. Les bacs 
appartiennent & 1'Association des pecheurs d'Esbjaerg, qui s'occupe 
dgalemcnt de leur nettoyage. Apres la vente, les acheteurs se chargent 
de fa ire enlever le poisson. La halle de vente, y compris les deux 
bureaux situes aux extrdmites, a cout6 KRD 4,800,000 ($ E.-U. 
635,000). 

La nueva sala de subastas de pescado de Esbjerg 

Una caracteristica de la profunda racionalizacidn y reconstruction 
del puerto de Esbjerg que ha venido realizandosc en los ultimos 



anos ha sido la construcci6n de una nueva sala de subastas del 
pescado en el puerto pesquero en los afios 1966 y 1967. La superficie 
que ocupa la nueva sala es dc 8.100 m 3 aproximadamente; sustituye 
a la sala de subastas de madera de 3.200 m 2 que se construy6 en 
1924 y 1931. 

La nueva sala se diferencia bastante de las salas de subasta 
acostumbradas. Para aumentar el numcro de atracaderos se han 
construido frente al muelle plataformas de desembarque de forma 
triangular. El muelle ha adquirido un perfil de sierra con cstaciona- 
mientos diagonales para las embarcaciones pesqueras. Con objeto 
de que el pescado colocado en la sala no se contamine con el humo 
expulsado por los vehiculos movidos por pctrdleo o con motores 
diesel, la sala, de 32 metros de anchura, que carece completamente 
de columnas, se ha dividido en una sala principal y en una galeria 
de transit mas estrecha, mediante una pared de suspension. En la 
sala principal sc autoriza solamente el empleo de camiones y 
tractores electricos, con lo que los gases procedentes de los vehiculos 
accionados a petroleo y con motores diesel que circulan por la 
galena de transito no entran en la sala principal ; un potentc sistcma 
de extraction y ventilaci6n aspira el aire de la sala principal y de la 
galeria mencionada hasta un tubo de extracci6n situado en el 
pavimento por debajo de la pared de suspension. La disposition de 
la sala es tal que a mediodia, 36 embarcaciones pesqueras en total 
han podido descargar, clasificar y vender los productos que trans- 
port an. Para descargar y transportar el pescado a la sala se emplean 
correas transportadoras. Una maquina lavadora automatica limpia 
las cajas de plastico bianco que se emplean en la subasta. La sala es 
propiedad de las autoridades portuarias que se encargan de su 
entretenimiento y limpieza. Dos subastadores autorizados, que son 
comerciantes privados, se encargan de desembarcar, clasificar y 
vender el pescado desembarcado. Las cajas que se usan en las 
subastas pertenecen a la Union de Pescadores de Esbjerg, la cual se 
cuida tambien de su limpieza. Los compradores se encargan de 
llevarse el pescado desde la sala de subastas. La nueva sala, incluyen- 
do dos locales para oficinas situados en sus extrcmos, ha costado 
4.800.000 coronas danesas (635.000 d61ares). 



ONE feature of the thorough rationalization and 
reconstruction of the port of Esbjerg which has 
been in progress over the last few years is the 
replacement of the fish auction hall built in 1924 and 1931 
by a new and larger hall. The old auction hall covered an 
area of approximately 16 by 200 m (53 by 656 ft). The 
area covered by the new hall is approximately 32 by 
255 m (106 by 841 ft), and at each end is built a two- 
storey office building. The total floor space of the two 
office buildings is approximately 930 m 2 (1,107 yd 2 ). The 
new hall is used exclusively for fish for human consump- 
tion, mainly cod and flatfish (plaice, sole, etc.), which is 
brought into the port, and iced. In 1965 approxi- 
mately 30,000 tons of fish, to a total value of approxi- 
mately D.kr. 60 million ($780,000), was brought into the 
old auction hall. In 1968 the amount of landed fish had 
dropped to approximately 25,000 tons, to a value of only 
approximately D.kr. 32 million ($326,000). The reason 
for this has been falling sales possibilities for Danish fish 
in foreign markets. The fish brought into auction is almost 
exclusively sold for factory filleting. The Esbjerg auction 



hall is consequently used in a way which differs somewhat 
from the use made of the auction halls of the North Jut- 
land fishing ports where approximately 80 per cent of the 
landed fish is herring for human consumption, which is 
packed in boxes aboard the fishing vessels. 



MARKET HALL LAYOUT AND FACILITIES 

For fish to be filleted it is of great importance that it is not 
dried out and that it is not contaminated by exhaust gas 
from motor vehicles, or in any other way. This factor was 
considered in designing the new hall. The new hall is 
divided by a wall suspension into a kind of main hall and 
a narrower traffic corridor. The sorting of the fish takes 
place in the main hall, the gates of which are kept closed 
as far as possible during unloading. The hall is designed 
so as to make it particularly suitable for modern unloading 
equipment, such as conveyor bands, trucks, etc. The pro- 
vision of such unloading equipment is the responsibility 
of the users of the hall (auctioneers, the Union of Esbjerg 
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Fishermen, the Association of Esbjerg Fish Exporters). 

The port authority, in co-operation with the users of 
the hall, has drafted the rough design for an unloading 
plant, which is shown in the drawings. This plant is 
designed so that fish unloaded is carried by conveyor 
band through apertures in the gates of the hall to sorting 
tables placed inside the hall. The ice used for icing the 
fish aboard the fishing vessels is, after the sorting, carried 
on a special ice conveyor band out to the harbour basin. 
At the old auction hall all sorting took place in the open 
air on the quay in front of the hall. From there the sorted 
fish was carried into the hall, the gates of which were 
open while unloading was in progress. As mentioned 
before, it is of great importance for the quality offish that 
it is not contaminated by exhaust gas from vehicles. 
Consequently, the hall is equipped with a very powerful 
extraction and ventilation plant which conducts the air 
from the main hall and the traffic corridor to an extrac- 
tion duct in the floor below the wall suspension between 
the main hall and the corridor. In the main hall proper 
the use of electrically powered vehicles only is anticipated. 
In the great majority of foreign auction halls the use of 
petrol and diesel powered vehicles is prohibited. Such a 
prohibition has not yet been introduced in Denmark, but 
will most likely be within the next few years, and, there- 
fore, it was taken into consideration. The fish, after 
sorting is placed in spaces the sizes of which are deter- 
mined so that it is possible to accommodate the cargo of 
two fishing vessels opposite to the same unloading berth. 
For this reason the width of the hall is dimensioned so 
that a total of 36 fishing vessels, corresponding to the 
normal number of vessels notified on peak days (Mondays 
and Fridays) can have their cargoes unloaded, sorted and 
sold by 12:00. 

The fish is removed as soon as possible after sale, and the 



loading onto lorries is made by fork lift trucks. As these 
have to manoeuvre very quickly the hall is designed 
entirely without columns. When all fish has been taken 
away after sale, the hall is cleaned in the afternoon and 
the cleaned and empty auction boxes are placed in the 
spaces indicated by dotted lines. A semi-automatic box 
washing machine made by the German firm of Franz 
Hebold K.G., Cuxhaven, is used for cleaning empty 
boxes. The capacity of this machine is 350 to 550 boxes 
per hour. The machine is owned by the Union of Esbjerg 
Fishermen who clean the empty boxes which also belong 
to the Union. At the moment the stock comprises 
6,000 60-litre white plastic boxes which, when filled 
to capacity, hold approximately 40 kg of fish each. It is 
expected that a total of 16,000 to 20,000 boxes will have 
to be acquired for the new hall. Prior to designing the new 
hall very careful studies of Danish, German and Dutch 
auction halls were made. An unloading plant somewhat 
similar to the one shown in the drawings was seen in the 
fishing port of Kiel. 

To give the new hall sufficient capacity it has been 
necessary to make it 55 m (1 81 ft) longer than the old hall. 
The new hall is about 255 m (841 ft) long. 

To replace the old port and customs guard-building 
(ousted by the new structure) a new port and guard- 
building has been erected in the western end of the new 
hall. In this building are telephone boxes and toilets. At 
the eastern end is another building housing a kiosk, 
toilets and telephone boxes, which has offices intended for 
letting to establishments connected with the auction hall. 
The first floor is thus specially arranged as offices for auc- 
tioneers. There has been no need to establish common 
rooms and welfare rooms for the hall workers as a modern 
welfare building was erected on the site immediately 
behind the old auction hall in 1959 to 1960. 
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Fig 2. Model of the new fish market Esbjerg 
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QUAYSIDE LAYOUT 

The new auction hall is on the site of the old. Because of 
cramped space it has been necessary to build a new wharf 
about 17 m (56 ft) in front of the old quay and the old 
auction hall. The quay wall is made of interlocking steel 
sheet piles on the Frodingham system. The wall is clamped 
to 26-metre (76 ft) Larssen IPE sections which have been 
rammed down at an angle of 45. 

To increase the berth capacity triangular landing stages 
have been constructed in front of the quay wall. The quay 
has thereby been given a saw-tooth profile ("diagonal 
parking"). The increased berth capacity is between 40 
and 55 per cent in relation to a linear quay. By this profile 
it has been possible to accommodate 18 vessels. At the old 
hall there was room for about ten. 

Such shaping of a quay as far as we know, has not been 
attempted before. The system has several advantages, 
inter alia that the berths of fishing vessels have been 
exactly fixed in relation to the gates and unloading equip- 
ment of the hall irrespective of vessel size. Thus a very 
urgent need of users has been met. 

The system is not ideal where sizes of fishing vessels 
vary much (as is the case in most of the harbours in the 
north of Denmark) but the Esbjerg fleet, which now 
comprises about 370 vessels in all, is very uniform. Most 
of the vessels are between 40 and 55 gross registered tons, 
and very few reach 80 gross registered tons or more. 
Those that do, are mainly used for industrial fishing, 
these catches being landed in basins 4 and 5 of the fishing 
port where there is special handling equipment. 

If the size of fishing vessels should change materially, 
or if perhaps permission should be granted for unloading 
of fish caught by big foreign trawlers, the landing stages 
can easily be removed as they are constructed as pre- 
fabricated wooden stages which are clamped to the sheet- 
piling frame by bolts. Only tropical timber is used for the 
stages. The piles are of basralocus. The supporting parts 
of the construction are partly iron sections, partly Azobe 
timber. The plank covering is of jarrah. 



CONSTRUCTION OF MARKET HALL 

The hall is constructed entirely from prefabricated 
concrete sections. The roof girders are pre-stressed con- 
crete girders. The wall sections are made with uncovered 
concrete on the outside. On the inside they are to a height 
of about 3 m (10 ft) covered by unglazed, light ochre 
coloured 2.5 by 5 cm (1 x 2 ins) Mettlach Streif mosaic 
tiles. This type of wall covering is to a certain extent the 
result of experiments carried out in other auction halls in 
Denmark where trials with different wall coverings have 
been made. It has proved easiest to keep clean from fish 
slime and dirt. 

The flooring is made of asphalt. It consists of a 25 cm 
(10 in) rigid gravel base on top of which is spread a 12 cm 
(4.7 in) layer of hot-mix, which was used as a working 
surface during the construction of the hall. When the 
installation work inside and outside the hall was com- 
pleted and the damage to the hot-mix layer sustained in 
the course of the installation work had been repaired, the 
hot-mix layer was covered with 80 kg per m 2 (210 Ib per 
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Fig 4. Tonnage and value of Esbjerg landings 1940-1970 



yd 2 ) of asphaltic concrete with 1.2 mm broken granite. 
Before the flooring was put on, the subsoil was compacted 
to a depth of 80 cm (31 ins) to at least 100 per cent 
standard-proctor. The floor is designed with a gradient of 
about 20 per mille towards gutters at both sides of the 
hall. The gutters are covered with heavy gratings so that 
the floor is completely even, which is of great importance 
for the fork lift traffic. 
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PROGRAMMING OF WORK 

As it has been necessary to have ten unloading berths 
constantly available during the construction of the hall the 
work was divided into three stages. While the construc- 
tion of stage one was in progress ten unloading berths 
were available at the old hall. While stage two was being 
executed there were six berths available at the old hall and 
four berths available at a temporary auction hall which 
was erected on the area behind the shore wharf of basin 
one of the fishing port. While stage three was being com- 
pleted there were six berths available at a temporary 
auction hall on the pier between basins four and five of 
the fishing port and four at the temporary auction hall at 
the shore wharf of basin one. 

That it has been possible to carry out the work as 
described by means of temporary auction halls in such 
relatively short periods of time is due partly to the choice 
of wharf design. With the chosen clamping of the sheet- 
piling frame it has been possible for the fishing vessels to 
go behind this frame and lay to at the quay outside the 



old hall both during and after construction of the frame. 
The detailed planning of the work was executed according 
to PERT programmes. 

Costs 

On 4 February, 1966, a public examination of tenders 
was held, and the construction work was completed in 
April 1968. The total contract sum amounted to D.kr 
5,894,230 ($765,000) for the construction of the new 
wharf as well as the new hall including the end buildings. 
The price for the execution of all work in connection 
with the construction of hall and end buildings amounted 
to a total of D.kr. 4,880,000 ($635,000). If the price for 
the end buildings is deducted, the costs towards the con- 
struction of the auction hall alone, inclusive of the extrac- 
tion and ventilation plant with the wall suspension between 
the main hall and the traffic corridor, amount to a total 
of D.kr. 470 per m 2 ($72 per ft 2 ). Exclusive of extraction 
and ventilation plant etc., the construction price amounts 
to about D.kr. 435 per m 2 ($67 per ft 2 ). Preliminary 
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examinations, the preparation of a functional analysis, 
rough designing of the hall and rough and detailed design- 
ing of the new wharf etc., were made by the port au- 
thority's own engineering office. The architectural design- 
ing was supervised by architects, and the installations, 
etc., for the new hall were designed by consulting 
engineers. 



ORGANIZATION AND MANAGEMENT 

The new hall, now completed and in use, was built by 
the port authority. The port authority undertakes main- 
tenance and cleaning of floors, walls, etc., lighting the 
hall, heating of office buildings etc. 

The working expenses of the port authority, inclusive 
of interest and depreciation, are expected to be approxi- 
mately D.kr. 450,000 ($58,000). For the use of the hall the 
fishermen pay i per cent of the value of the fish brought 
into the hall (hall charge). In 1967 this charge amounted 
to approximately D.kr. 1 50,000 ($20,000) which thus does 
not cover the working expenses of the port authority, but 
in addition to the hall charge, the fishermen also pay 



2 per cent of the value of the landed fish by way of harbour 
fee. Part of this income is included in the account to 
reduce the working deficit. 

Discharge offish from vessels and its sorting is carried 
out by unskilled workers employed day by day. They are 
taken on by two auctioneers, who are also in charge of 
the sale of the fish. The auctioneers are independent, 
licensed tradespeople. They collect payment for the fish 
sold and pay the fishermen, but before the money is paid 
out, the harbour and hall fees are deducted. This money 
is paid to the port authority. In addition, the wages for 
unloading and sorting workers, amounting to about 3 per 
cent of the value of the fish, and the auctioneers' own fees 
about 2 per cent, are deducted. 

For the use of the auction boxes, which are the property 
of the fishermen's own union, approximately \ per cent is 
retained, and for a foundation for fishermen's widows is 
retained 1.5 per mille. 

Removal of the sold fish is undertaken by buyers, who 
at Esbjerg, mainly consist of fish exporters or the fillet 
factories. Buyers who do not have lorries of their own 
have their purchases collected by haulage contractors. 
The auction boxes are used by buyers for transporting 
the fish and when empty they are returned to the hall 
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where they are cleaned and stacked ready for further use. 
In Esbjerg no company has been established for execu- 
ting the many functions in connection with working the 
hall (cleaning, discharge and sorting, sale, transport 
(internal as well as external)), cleaning of boxes, etc. 
These functions are divided, which often gives rise to 
problems, especially in establishing a modern and rational 
internal transport system in the hall. The Port of Esbjerg 



Authority has for many years urged the establishment of 
an auction hall company to take care of the many differ- 
ent functions, but so far this has been impossible. The 
maintenance of order in the hall is carried out by a uni- 
formed hall master who is appointed and paid by the port 
authority. He directs the fishing vessels to their berths as 
they enter the harbour, and he fixes the times of the 
auctions in co-operation with the auctioneers. 
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The Planning of Market Halls in Fishing Ports 

by T. Yano and M. Noda 



Conception des hallcs de vente des ports de pfiche 

Scul un agencement appropri& des diverges installations annexes 
peut permettrc aux ports de peche de bien fonctionner. Parmi celles- 
ci, les halles de vente constituent 1'elcment de base pour le rassemble- 
ment et la distribution des ap ports de produits de la peche et 
1'execution de la fonction economique du port de peche. 

La communication expose une methode d'etablissemcnt des 
plans des halles de vente des ports de peche. 

II convient tout d'abord de tenir dument compte des caract6ris- 
tiques fondamentales tant des sal les de vente que du port, et de 
fixer un ordre de priority dans le temps. 

Deuxiemement, il faut etudier les conditions dans lesquelles les 
apports peuvent dtre manipules et les divers emplacements possibles, 
tant au stade initial que durant les pfcriodes ulterieures. On deter- 
mine ensuite, en se fondant sur ces estimations, le type et la taille des 
installations que semble requerir la halle de vente. 

Troisiemement, sur la base des elements mentionnes ci-dessus, on 
dresse un premier plan de la halle de vente, et, compte tenu des 
liaisons devant s'etablier entre celle-ci et les installations annexes, 
on releve les eventuels inconvenients que presenterait son applica- 
tion. 

Les auteurs concluent en decrivant les installations de debarque- 
ment du port de peche de Shiogama, qui constituent un bon exemple 
d'une halle de vente japonaise et de son organisation. 



El proyecto de las lonjas en los puertos pesqueros 

S61o es de esperar que los puertos pesqueros funcionen debida- 
mente cuando sus distintas instalaciones y servicios se hallen 
instalados del modo adecuado. Entre estas instalaciones y servicios 
las lonjas constituyen una parte basica y esencial para la recogida y 
distribuci6n de las capturas del pescado y para el mejoramiento de 
la funci6n econ6mica de un puerto pesquero. 

Este estudio presenta un metodo para proyectar las lonjas en los 
puertos pesqueros. 

En primer lugar, al haccrlo, debc comprendcrse, el caractcr 
fundamental de las mismas o el de los puertos pesqueros asi como 
las prioridades objetivas de los proyectos que han de prepararse. 

En segundo lugar, se deben estimar las condiciones en que se 
pueden manejar las capturas de peces y las condiciones de emplaza- 
miento, y examinar ambas cosas para el periodo proyectado y para 
periodos sucesivos. A continuacibn, basandose en estas condiciones 
preestimadas, habra que dcterminar las clases de instalaciones y 
servicios que conviene crear dentro de las salas del mercado, y 
calcularse sus dimensiones. 

En tercer lugar, basandose en los factores anteriormente men- 
cionados, los proyectistas deben hacer un piano aproximado de las 
lonjas y, posteriormente, teniendo en cuenta las conexiones con las 
demas instalaciones y servicios, examinar los posibles inconvenientes 
que pueda prcsentar la ejccuci6n dc este plan. 

For ultimo se presentan las instalaciones y servicios de los muelles 
del puerto pesquero de Shiogama, como ejemplo tipico de salas 
de mercado en el Jap6n, y se indica tambien su trazado. 



THOSE fish catches which are unloaded from fishing 
boats at a certain fishing port or those which are 
brought there by land, though the quantity of the 
latter may be small, undergo a series of processes such as 
sorting, washing, weighing, selling and packing in the 
market hall, and thereafter a part is sent to the consuming 
districts as fresh fish, another part to the factories for 
processing, and the remaining part to the refrigerators for 
preservation. In cases where the market hall is badly 
located, or its area is inappropriate, or where the interior 
facilities, such as water-supply system, container-storage, 
etc., are unsuitably designed or inconveniently arranged, 
smooth operation in the market hall cannot be expected. 
Moreover, such inappropriate handling offish will often 
have a harmful effect on freshness and price of fish. 

In designing a fishing port, it may be said that the for- 
mation of an appropriate plan for the market hall is an 
important factor in enhancing the economic value of such 
a port. Indeed it is clear that the market hall is the core of 
the land facilities in fishing ports. 



Part 1 

PLANNING CONSIDERATIONS 

The functions of a market hall 

The functions of the market hall, though varying some- 
what according to local conditions, commonly consist of 
the following basic operations: 



(a) Sorting, washing and weighing the unloaded fish 
catches in preparation for auction 

(b) Display and selling the fish 

(c) Packing and shipping the fish when sold. 

Various facilities are required, and these facilities 
should be of an appropriate size and be so arranged as to 
be operated efficiently. 

As a prerequisite to forming a plan meeting those 
requirements, the conditions under which fish catches 
may be handled, conditions of location, economic con- 
ditions, etc., at the objective time point of the project 
must first be grasped. Secondly, based on these esti- 
mated conditions, the size and arrangement of each of the 
facilities must be examined. Lastly, an all-round check-up 
must be made to ensure that the respective facilities are 
as a whole well balanced. 

Economic aspects, such as the efficiency of investment 
in the hall, etc., are outside the scope of the present study. 

Basic conditions 

Consideration of such matters as the character of the 
market hall, the objective time point of the project, the 
method of handling (taking-in, auction, shipping) of fish 
catches and the conditions of the location of the market 
hall, is necessary. 

It is of primary importance to define the character of 
the market, the requirements of the fisheries policy and 
the relations with neighbouring fishing ports, 
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The objective time of the project is the time representing 
the period of use of the facilities under consideration. In 
the case of long-term facilities, how to determine the 
objective time point of the project constitutes a very 
important factor. Failure to do so may result in the mis- 
use of the facilities in congested conditions for the greater 
part of its service period, in spite of the huge cost involved 
in their construction, or having those facilities run under- 
capacity for a long period. The following minimum 
factors should be taken into consideration: 

(a) The exactitude of techniques for estimating future 
values 

(b) Years of life of the assets 

(c) The financial circumstances 

(d) The degree of technical innovation 

(e) Custom and usage 

(f ) The degree of improvement expected 

(g) Trends of increase or decrease in fish catches 
(h) The credibility of statistical figures 

(i) Balance with other facilities 

In Japan, the objective time point of the market hall is 
generally scheduled about ten years ahead. This is because 
of the present limitations of techniques for estimation. 



TABLE 1. FACTORS INVOLVED IN HANDLING FISH CATCHES 

Factors 



Process of 
handling 



Taking in 

In auction 
marketing 
hall 

Shipping 



Species and quantity offish, type of packing (in bulk 
(fresh or frozen), in container), state of taking in 

Form of display, method and frequency of auction, 
kinds of operations, operational efficiency 

Means of shipping (railway, road), quantity of fish, 
state of equipment of various related facilities 



For the location the following should be considered: 

(a) Whether or not there are sufficient areas for 
facilities for the project 

(b) Where the area is not enough, whether or not the 
required area is obtainable by means of reclama- 
tion or other works 

(c) The relations with neighbouring fishing ports 

(d) The available transport facilities. 

All the many factors concerning basic conditions ought 
to be examined at the initial phase of planning of the 
market hall. Therefore, the planner should study the 
whole plan of the fishing port itself. 



Handling fish catches. Factors involved may be sum- 
marised as in Table 1 . These factors have a great influence 
on the size and arrangement of a market hall. The 
following points must also be considered. 

(a) The fishing grounds and the state of fish resources 
at the objective time point of the project and 
thereafter 

(b) Degree of technical innovation (e.g. fishery 
methods and processing) 

(c) Trends in building of large-sized fishing boats 

(d) An estimation of the distribution system of fish 
catches 

(c) Trends in consumers' tastes in fish meat 



TYPES AND SIZES OF FACILITIES 

An appropriate market hall means one which meets the 
requirements arising from those various factors examined. 
The kinds of facilities to be installed there are as impor- 
tant as the size of the market hall itself. An excessive size or 
the installation of superfluous facilities may cause under- 
utilisation, subsequently resulting in waste, both of con- 
struction costs and in maintenance and control. In the 
reverse case, fishing boats may have to wait to land fish 
catches, or go to another port, resulting in unnecessary 
expense, inefficient disposal of catches, spoilage, disorderly 
operations in the market hall, and so forth. 



TABLE 2. FACILITIES WITHIN A MARKFT HALL 



Object of Service 
Fish 



Fishing boats 



Persons 



Function 

1. Handling of fish catches (sorting; washing; 
weighing; packing in ice; packing in case) 

2. Selling (lining-up offish; bidding; auction) 

3. Shipping (packing; temporary storing; 
loading; transport) 

1 . Storing of fishing gear 

2. Communication and contact (with fishing 
boats) 

3. Supply 

1 . Activities for public good and welfare 



2. Management and administration 

3. Commercial transactions 

4. Communications 



Others 



Facility 

Preparation hall; storage yard for fish-boxes; ice-supply shop; 
water-supply facility (waterworks; pumping plant) 
Auction hall (fish catches display room; bidding room) 
Packing and temporary storing hall; parking zone; 
truck-platform; truck-scale; automobile washing yard; 
warehouse for various cargo-handling gears 

Warehouse for fishing gear 

Radio station (with complementary functions to inform on the 
conditions of the fishing ground and the market price of fish) 
Water supply for fishing boats; oil and ice supply facility; 
battery charging for vessels 

Lodgings; bathrooms; toilets; dispensary; shop (dealing with 

fishing implements for fishing boats and daily necessities) ; 

wash-stand 

Management office; watch-house; janitors* room; night-duty 

room 

Offices for personnel of fishermen's co-operative associations; 

middlemen; wholesalers; etc; conference-rooms; offices of 

various firms 

Telephone operation room 

Drainage and sewage disposal facilities; lighting and 
illumination facilities; sunshade and ventilation facilities; 
dumping ground ; boiler room ; reception room ; machinery room 
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Kind of faculties to be installed 

For a market hall to function efficiently, the necessary 
facilities are summarised in Table 2. 

Some of these facilities are not always required, and 
some may be entirely omitted in consideration of the size 
and character of the market hall and the financial circum- 
stances. On the other hand differences of customs and 
usages in other countries may necessitate facilities in 
addition to those listed. Therefore, the planner of the 
project must give careful consideration to these matters 
when he determines the kinds of facilities to be installed 
within the market hall. 

The area of a market hall is the sum total of the area 
(Si) of each facility constituting the market hall, and 
therefore the total area (S) of the market hall can be 
given as the following formula: 



TABLE 3. SPACE FACTORS (P) FOR DIFFERENT SPECIES OF FISH 



I Si 



(Formula-1) 



Accordingly, calculation of the total area of the market 
hall may be made by analysing each facility. Among the 
facilities mentioned, the fish handling hall is the most 
important component of the market hall, and the most 
troublesome in the calculation of its required size, because 
the boundaries of the operation area, aisles, fish display 
space, etc., are not well defined and often overlap each 
other in use. 

Therefore, a brief explanation of the method for cal- 
culating the area of the fish handling hall is given. A fish 
handling hall mainly comprises the preparatory works 
hall, the auction hall and the packing and temporary 
storing hall. 

Where the frequency of auction is definite and where all 
the fish catches allotted for one round of the auction are 
lined up in the fish handling hall, sold by auction, and 
then shipped from the hall, the area required may be 
calculated by the following formula: 

S = (Formula-2) 

S; Required area of the fish handling hall (m 2 ) 
N; Quantity of fish catches scheduled for taking in 

per day (t) 

R ; Number of rounds of fish handling (round/day) 
P\ Required area per unit of fish catches (t/m 2 ) 

The number of rounds offish handling, herein referred 
to as R is related to the frequency of auction, and signifies 
the number of times per day the floor area of the fish 
handling hall is utilized on the assumption that the hall is 
fully utilized each time. P signifies the area of floor which 
is actually occupied by fish catches, and a signifies the 
ratio of the net area occupied by fish catches to the total 
area of the fish handling hall. 

By way of example, the values otP in Japan are shown 
on Table 3. 

The value of a varies much with the customs and con- 
ditions of handling fish catches in respective countries. 
When observing the ratio of the space actually occupied 
by fish catches to the total space of the fish handling hall, 
including the areas for aisles and pillars on the basis of 
data to hand, the value of a is 0.271-0.394 as far as the 



Species offish 



Type of packing 



P (t/m 9 ) 
Scope of 

numerical Average 

value 



Pollack, squid, 
mackerel pike 

Mackerel pike 
Tuna 


Cased (piled up 
to 10 cases high) 

In bulk 
In bulk 


1.25-1.67 

12.0-17.8 
12.0-14.0 


1.56 

J4.9 
13.0 



migratory fish such as pollack, squid and mackerel pike 
are concerned. 

The auction-upon-occasion system. Jn this case, fish 
catches may be continuously taken in the fish hand- 
ling hall without being limited in time. Therefore, the 
time-distribution of taking in fish catches, the starting 
time of the auction, the starting time of shipping out, the 
efficiency of operations, etc., are considered to have an 
influence on the size of the market hall. Accordingly, for 
the purpose of estimating what percentage of the quantity 
of fish catches scheduled for taking in per day should be 
handled at one time, it is convenient to map out a dia- 
gram showing the relation between the taking in and 
shipping out of fish as in fig 1. 

The market hall in this case is required to have an area 
sufficient to handle at least the peak of stocks (maximum 
accumulation) at any time, and the area may be calculated 
by replacing N/R of Formula-2 with the quantity of the 
"peak of stocks at the market hall" shown in fig 1 , 

It is necessary to know how to estimate the quantity of 
fish catches scheduled for taking in per day. If we adopt the 
maximum value, during a year or best fishery season, the 
chances of full utilisation of the fish handling hall would 
be only once or twice a year. If we adopt the mean value, 
the fish handling hall would have to be used in a con- 
gested condition for a considerable number of days during 
a year. In either case, there will be problems. Therefore, 
as a means of deducing an appropriate numerical value, a 
"diagram of excess probability" is used (fig 2). 

This method is intended to utilise the fact that the 
quantity of fish landed per day makes a logarithmic- 
normal distribution. In this method, a diagram of excess 
probability, as shown in fig 2, is first worked out on the 
basis of the data of the past business records and the 
acceptable quantity of input per day at the present posi- 
tion in time is determined by the diagram of excess 
probability, and the acceptable congestion, i.e. the fre- 
quency of occurrence of fish catches per day whose quan- 
tity exceeds the capacity of the hall. Next, on the basis of 
the numerical value thus obtained, the scheduled quan- 
tity of taking in per day at the objective time point of the 
project is deduced by taking into consideration the quan- 
tities of fish to be landed at the present and at the objec- 
tive time point of the project as well as those other 
possibilities outlined earlier. 

It is further to be noted that if the quantity of fish 
catches coming in by land is not large the scheduled 
quantity of fish catches per day is almost determined by 
the capacity of the quays where fish catches are landed. 

A question which may be raised with regard to this 
method is what percentage of excess probability is to be 
adopted as allowable congestion. Generally speaking, it 
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Fig 7. Panoramic view of Shiogama fishing port 




Fig 2. View of Shiogama fishing port shore facilities 

will suffice to fix the percentage so that the total loss 
arising from the idle space allowed for the fish handling 
hall, and the various losses from making the said hall too 
small, will be at a minimum. However, this calculation is 
so complicated that in most cases the estimation of the 
said probability depends on the intuition of experience. 

Width of the fish handling hall. Generally speaking, it is 
desirable that the fish catches taken into the fish handling 
hall be transported by the shortest course and time, 
without congestion; that is, by the course making a right 
angle with the quay. For this purpose, the load of one 
fishing boat should be disposed of within a fish handling 
area of a length less than the length of the boat. Also the 
related operations should be conducted at right angles to 
the quay. Accordingly, it is necessary that the width of the 



fish handling hall be determined by the larger of the 
following two measures: 

(a) A length deduced from the quantity of catch per 
fishing boat, the length per boat and the fish 
handling capacity per unit of area 

(b) The sum of the lengths required for the opera- 
tions which are performed on fish catches within 
a fish handling hall. 

Examination should be made regarding the spare area 
of the fish handling hall in relation to the envisaged 
increase or decrease in the quantity of fish handled. 



ARRANGEMENT OF FACILITIES 

The arrangement of facilities within the market hall 
should ensure as far as possible, the smooth flow of fish, 
people, automobiles, and so forth, inside the market hall 
as well as in front and behind it. For this purpose, it is 
necessary to analyse the flow of fish and automobiles, the 
inter-relation of activities at various facilities, and to 
examine the relation between the market hall and neigh- 
bouring facilities. 

In order to move the catch as smoothly as possible, it is 
desirable to arrange the facilities so that they may be 
transferred in a constant direction without conflicting 
with the movement of trucks and cargo-handling gear. In 
addition, the goods should be sold and moved out of the 
market hall through as short a distance as possible. 

However, if there are two or more channels of flow in 
the market hall (see fig 3), it is very hard for the planner 
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receipts 



Quantity of 
shipping 



Curve of cumulation 
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Time for fishcatch handling 
with in the market hall 



Fig 3. Relation between receipt and dispatch offish catches 

to meet all requirements mentioned above. In this case 
preparation of an arrow-diagram, such as fig 3, is a very 
effective method of examining which flow is most essen- 
tial. In this diagram, the quantity of the catch is signified 
by the thickness of the line. 

For the purpose of arranging the facilities, all the names 
of facilities required, except those considered to be un- 
related, are listed (fig 4). The mutual relations of those 
facilities are laid down by lines or colours according to 
the ranked degree of dependence. Then, with reference to 
the above-mentioned arrow-diagram, adjustments are 
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made so as to minimize the crossing of such lines express- 
ing high degrees of mutual dependence. Through such a 
process, an inter-relation diagram like fig 4 is obtained. 
Furthermore, where it is necessary to make the market 
hall multi-storied because of restraints on the area of 
land, etc., those facilities which are used mainly by human 
beings, or which are low-ranked in the closeness of their 
connection with the fish handling hall, are to be located on 
the second or third floor of the market hall. 

Upon determining the approximate inter-relation of 
facilities a rough plan is prepared embodying position 
and the estimated area. 

The rough plan so prepared needs further review with 
regard to the aisles and flows of fish, automobiles and 
cargo-handling gear, while taking into consideration the 
location of the facilities other than the market hall, par- 
ticularly the apron, parking zone, road, ice boxes and 
refrigerators, etc. 

The individual movements of the fish, automobiles, 
cargo-handling gear, etc., is relatively simple. But these 
things are supposed to move around at the same time and, 
therefore, their movements, taken together, tend to be 
intricate. One flow impedes other flows and affects 
seriously the efficiency of fish handling and the safety of 
the working personnel. This is especially so in the 
following circumstances: 

(a) In the case where there is only one road leading 
into the market hall 

(b) Where automobiles are driven on to the apron 

(c) Where there is a railway service parallel with a 
road service 

(d) Where automobiles are driven into the market 
hall 

(e) Where there is a restraint on the location of the 
refrigerators, ice-boxes, parking zone, etc. 

Besides the foregoing, the local customs and usages, 
and the conditions of location may give rise to various 
problems. To cope with the above problems, it is neces- 
sary to enter the movements of fish and automobiles, 
both on the inside and the outside of the market hall, in 
the rough plan which was provisionally prepared, and try 
to minimize the lines which cross each other. 



ALL-ROUND EXAMINATION 

The rough plan recommended in this treatise has been 
prepared independently of the numerous indefinite fac- 
tors which may come into each phase of operations. 
Therefore, it is necessary to review at least the following 
points in detail: 

(a) The flow of human beings, trucks and freight 
cars in the neighbouring zones of the fishing port 

(b) The ability to meet future developments, or the 
scope for future expansion 

(c) The adaptability of the plan to eventual changes 
of circumstances. 

(d) The restrictions arising out of competition with 
other projects. 

Besides the foregoing, there are other factors, particularly 
financial restrictions which limit the funds available for 
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investment in the construction of the market hall. Such 
economic factors, however, have been omitted from this 
treatise, but due consideration has to be given them 
nonetheless when planning the project. 



Part 2 

SHIOGAMA FISHING PORT 

This fishing port is located within Matsushima Bay, which 
constitutes the inner part of Sendai Bay, located in the 
northern part of the Pacific Coast of the main island of 
Japan. The coast in and around this fishing port is Liassic, 
and the mouth of the Bay is dotted with islets of various 
sizes which serve as a natural breakwater. 

Off this fishing port, where a cold current joins a warm 
current, there is located a productive fishing ground. 
During the fishing season, many boats from all parts of 
the country flock into the area and operate there while 
utilizing Shiogama Port as their base. Shiogama serves 
also as the base for fishing voyages in northern waters, as 
well as the southern waters of the Pacific Ocean. This is 
indeed a primary fishing port of Japan (fig 5). 

The species landed at this port range from codfish and 
flatfish caught by trawl in the northern waters of the 
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Fig 6. Interrelation of activities 

Pacific Ocean, to bonito, tuna, mackerel pike and 
mackerel. The number of fishing boats using this port 
during 1966 was approximately 1,480, and the takings 
recorded during the same year were about $27,000,000 
(1 15,000 tons in quantity) (fig 6). 

Development works 

Construction and repair work at Shiogama Port was first 
started in the 1870's for a commercial harbour and has 
continued further since then. 

After the establishment of the Fishing Port Law in 1950, 
Shiogama Port was divided into commercial and fishing 
harbours. The facilities necessary for the fishing port were 
to be completed by means of the fishing port development 
provisions, and the development master-plan was worked 
out in 1951. 

This plan materialized in the first and second Fishing 
Port Development Projects. Presently, the work in pro- 
gress is based on the third eight-year Fishing Port Develop- 
ment Plan aiming at 1970 as a goal. 

The construction of the market hall described below 
has been achieved as part of this work. 

Outline of present project This aims at the development of 
mooring facilities (including -2x -6 m (19.5 ft) quays 




Fig 5. Flow diagram 



Fig 7. Location map of Shiogama fishing port 
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Fig 8. Quantify and value offish landed at Shiogama 



and piers) with a length of 1,400 m (1,500 yd) centring 
around the front of the market hall, to facilitate the 
arrival of chill freighters of the 3,000-ton class and to 
allow 20 fishing vessels of large and medium size to moor 
alongside and land simultaneously. Under this project a 
fish catch unloading area and the vessel landing area for 
small-sized fishing boats have also been constructed and 
are in use. 

The development of various facilities required for 
efficient operation at this fishing port, including transpor- 
tation facilities such as roads and railways, is also under 
way. 

Apart from the above, but as a related project, the 
construction of a big composite fishing centre is scheduled 



after reclamation of 600,000 m a (718,000 yd a ) of land in 
the adjacent area, to consolidate efficiently the related 
fishery facilities such as ice plant, cold storage facilities, 
refrigeration plant, and fish processing industrial group 
(fig 7). 



PLANNING THE MARKET HALL 

Basic requirements to be met are: 

(a) Scheduled quantity of dealings per year; 14 
tons 

(b) Scheduled quantity of dealings per day; 72C 
(Excess probability; 9%) 

(c) System of auction ; auction-upon-occasior 
tern 

(d) Standard quantities of dealings in the fi 
season by the type of fishery are as in Table 

(e) Standard number of fishing motor-boats c 
fied by tonnage operating per day in the fi 
season are as in Table 5. 

Calculation of the area of the fish handling hall 

Hereunder, briefly explained, is the method of cal 
tion of the area of the fish handling hall, which const 
the heart of facilities within the market hall (Table 



TABLE 4. STANDARD QUANTITIES OF LANDINGS BY FISHERY 
Standard rate 


Standard quantity 


Type of fishery 


Principal species 


Type of packing of landing 
in the season 


of landing per day 
in the season 


Trawling in the northern 


Codfish, flatfish 


Raw; in bulk 


27% 


195 tons 


waters of the Pacific Ocean 










50 GT drag-rope tuna fishing 


Tuna 


Raw; in bulk 


4% 


27 tons 


Dragnet fishery, by small boats 


Flatfish 


In container; 


single-layer 10% 


72 tons 


Mackerel pike fishing with 


Mackerel pike 


In bulk 


58% 


416 tons 


coop-net 










Others 


Bonito, shark 


In bulk 


1% 


7 tons 








Total 100% 


720 tons 




TABLE 5. STANDARD NUMBERS OF VESSELS BY 


FISHERY AND BY TONNAGE 




Less 
Type of fishery than 3 
tons 


70-20 20-30 
tons tons 


30-40 40-50 
tons tons 


50-70 70-700 700-200 
tons tons tons 


200-500 Total 
tons 


Trawling in the northern 








7.1 1.5 1.5 


1.2 11.3 


waters 










Tuna fishing 





0.2 


1.1 0.9 1.0 


0.3 3.5 


Dragnet fishing by 


1.8 1.4 


1.3 1.0 


0.1 


5.6 


small boats 










Mackerel pike fishing 


0.3 0.5 


6.4 1.2 


3.4 5.0 2.9 


1.1 20.8 


with scoop-net 










Others 3.1 











3.1 


Total 3.1 


2.1 1.9 


7.7 2.4 


11.7 7.4 5.4 


2.6 44.3 



Note: The decimal fraction results from adoption of the mean of numbers for ten days in the fishing season 
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Fig 9. Plan of Shiogama fishing port 
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Fig 10. Layout plan of first floor oj the market hall, Shiogama 
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Fig 12. Cross-section of Shiogama fish market 
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TABLE 6. AREAS REQUIRED FOR MARKET DISPLAY BY FISHERY 


Type of fishery 


Peak of 
stocks at the 
market hall 


Required area 
per unit offish 
catches (P) 


I/Ratio 
of occupied 
area (//a) 


Required 
area 


Remarks 


Trawling in the northern waters 
50 GT drag-rope tuna fishing 
Dragnet fishery by small boats 
Mackerel pike fishing with scoop-net 
Others 


40 tons 
6 tons 
14 tons 
84 tons 
1 ton 


15 t/m* 
13 t/m 
15 t/m 
15 t/m* 
15t/m 


1/0.3 
1/0.3 
1/0.3 
1/0.3 
1/0.3 


2,000 m 
260m 1 
700 m 
4,200 m 
50m 1 


Variation of the values 
from those shown on 
Table III is because of 
the fish-cases not being 
stacked 


Total 


144 tons 






7,200 m 





TABLE 7. MARKET AREAS BY FACILITY 
(a) Main building 



No. of 
floor 


Name of facility 


Area 


floor f Name of facility 


Area 


1st 




13,190 m 


2nd 


Corridors 


965m* 




Fish handling hall 


8,247 m 


cont. 


Kitchen, pantry, toilet 


152m* 




Carriage way within market hall 


4,150m 










Loading platform 


702 m 


3rd 




33m* 




Bidding room 


91 m* 




Theatre room 


33 m 


2nd 




5,762 m* 


4th 




127m 2 




Rented offices 


2,254 m 




Produce museum 


127m* 




(Civic departments 5, Financial interests 4, 












Traders concerned 48) 




5th 




126m 




Wholesalers' office 


1,010m* 




Observation platform 


126m* 




Conference toom 


462m 2 










Balcony 


700 m 


Total 




19,246 m a 



Two-storied 
One-storied 



TABLE 8. MARKET AREAS BY FACILITY 
(b) Annexed building 

Gas generator room, machinery room, wholesalers' room, power room with rest-room 
Boiler room, bathroom, laundry room, entrance, dressing room, kiosk, mariners' room 

Stevedores' room 
Fish market office 
Freight handling shed 



Total 



390 m 
390m* 

204m* 
176m* 
448m 2 



1,607m* 



Peak of stocks at the market hall = 720x0.2 = 144 
(tons). 

(Examples in the past indicate that the ratio of the 
peak of stocks at the market hall to the quantity of 
fish landed per day is approximately 20 per cent in 
this port.) 

In the actual planning, however, 8,200 m 2 (9,750 yd 2 ) 
were allotted for the area of the fish handling hall with a 
view to some allowance. 

The area of various facilities calculated on the basis of 



the degree of utilization in 1964, and their standard value 
is shown in Table 7. 



Arrangements of facilities 

The arrangement of facilities determined in relation to 
the services required, the flow of fish catches and auto- 
mobiles, and the inter-relation of respective facilities, etc., 
is as shown* in fig 8 and fig 9. 

The elevations of the main market hall building are 
shown in fig 10. 
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Le Nouveau Port de Peche de Lisbonne 

par P. H. de Carvalho Cunha 



The new fishing port at Lisbon 

This paper describes the conception and planning of the very 
modern fishing port of Pedrougos at Lisbon. The author first out- 
lines the Government objectives in arranging for the construction of 
a new fishing port and then describes the location and the local cir- 
cumstances, including transport, which prompted the choice of 
Pedroucos. The harbour works are explained and the author then 
proceeds to a detailed description of the installations of the port, the 
various services provided to the different classes of port user, and 
touches upon the responsibilities of the managers of the port, a 
consortium of the users of the port and market. The ice and cold- 
store facilities are detailed and the author then proceeds to a dis- 
cussion of the planning of the very modem market hall at Pedroucos, 
explaining the factors which determined the interior planning of the 
hall. Particular attention was given to the circulation of both people 
and vehicles, and efforts were made to give the fish a constant flow 
from the quayside to the discharge points. The various associated 
facilities and administrative services are also described. 



El nuevo puerto pesquero de Lisboa 

Se describe en este trabajo la conccpci6n y el disefto del modcrnfsimo 
puerto pesquero de Pedroucos, en Lisboa. 1 autor expone, en 
primer lugar, los objetivos del gobierno al construir un nuevo 
puerto pesquero, describiendo a continuaci6n el emplazamiento y 
las circunstancias locales, incluido el transporte, que indujeron a la 
elecci6n de Pedroucos. Se explican las obrasdel puerto, continuando 
el autor con una descripcidn detallada de las instalaciones portua- 
rias, asf como de los distintos servicios que se proporcionan a las 
diferentes clases de usuarios; expone las funciones de los adminis- 
tradores del puerto, que es un consorcio formado por los usuarios 
del puerto y del mercado. Explica detalladamente las instalaciones 
de refrigeraci6n y frigorificas, pasando luego el autor a examinar el 
diseno de la modernisima sala del mercado de Pedroucos y expo- 
niendo los factores que determinaron el diseno interior de la sala. 
Se prest6 especial atencion a la circulaci6n de personas y vehiculos, 
procurandosc, sobre todo, que el pescado tuviera facil salida desde 
los muelles a los puntos de descarga. Se describen igualmente las 
varias instalaciones auxiliares y los servicios administrative^. 



NOUS extrayons les passages suivants du d6cret-loi 
n. 40.764, du 7 septembre 1956, qui d6finit 
Forientation du Gouvernement quand il a 
autorisd 1* Administration G6n6rale du Port de Lisbonne 
(AGPL) octroyer, en regime de concession, le nouveau 
port de pSche de Lisbonne, a Pedrougos: 

L'objectif poursuivi consiste seulement a assurer une plus grande 
Economic de 1'exploitation de 1'industric de la pcchc, conformdment 
aux principes moderncs de la rationalisation scientifique du travail, 
en jetant les bases d'une organisation commcrcialede la manipulation 
du poisson, capable d'intensifier la production et la consommation, 
d'ameliorer la qualitd du produit et de rdduire les prix. 

Le seul interet de 1'Etat en la matiere est par consequent de 
favoriser le consommateur, en lui donnant la possibility de disposer, 
au futur, de poisson, dans les meilleures conditions economiques, 
en bon etat et en abondance. 

On ne pense pas non plus qu'il soit recommandable que 1 'exploita- 
tion soit effectuee directement par leportde Lisbonne ;ilscmble bien 
plutdt preferable, etant donn6 que la rapiditi indispensable a la 
manipulation economique du poisson ne peut se concilier qu'avec 
une administration du type commercial, de conficr 1 'execution du 
service a une entreprise. 

Les nouvelles installations de peche de Pedrougos ont 
to& inaugurfes en juin 1966, et seul y a 6t transfere le 
secteur de la pche au chalut. 

L'approvisionnement public en poisson provenant de 
la p&che hauturiire au chalut est assure^ par Timportante 
flotte qui, ayant sa base d'armement dans le port de 
Lisbonne, a une production estimee & plus de 80 pourcent 
du tonnage du poisson provenant de la peche au chalut 
pour 1'ensemble du Pays. 

Les installations ont un developpement considerable, 
en accord avec Involution constatie dans ce secteur de la 
pche. Ainsi s'est justified la nfcessit6 d'amplifier le dock 
de PedrouQos, et Ton a admis qu'il fallait procdder sans 



retard a Tamplification des installations frigorifiques 
d'emmagasinage du poisson congele. 

La renovation des unites de la flotte de peche et de 
r&juipement de cette activite economique, dote"e de 
nouveaux moyens d'action, determine la necessity per- 
manente d'ajuster les installations terrestres du port de 
peche aux nouvelles exigences. A partir de 1'annee 
courante, la peche au chalut disposera de ses cinq premiers 
chalutiers-congelateurs, ce qui correspond a une produc- 
tion annuelle de 30.000 tonnes de poisson congeld. 

Quant aux peches artisanale et & la sardine, le transfer! 
de leurs installations terrestres a PedrouQos sera effect ue a 
bref d&ai ; les travaux maritimes d'adaptation du mole 
sud du dock, pour servir de quai de debarquement des 
embarcations de ce secteur d'activite des peches, sont 
presque termines. La valeur de la production de cette 
modalite de peche accuse un rythme ascensionnel, 
consequence egalement de la politique gouvernementale 
exposee plus haut. 

Les installations terrestres, destinies & ces types de 
peche, devront &re termintes en 1969. 



ENCADREMENT GENERAL DU PORT DE 
PECHE DE LISBONNE 

La localisation, & Pedroucos, des installations de peche 
du port de Lisbonne a 6t6 dtermine non seulement 
par des considerations sp^cifiqucmcnt portuaires, mais 
encore par la ncessit de les intdgrer dans un systcme 
general de communications, dans la dpendance naturelle 
des schmas urbains 6tablis pour la ville de Lisbonne et 
pour la "Costa do Sol". 
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Fig I. Vue aerienne du port de peche photo de 1965. 
On voit les edifices en construction et lex travaux en cours pour rextension du bassin 



Ainsi, recoupment des produits de la peche s'appuiera 
sur la voie de circonvallation de la ville et sur la "Route 
Marginale" et ses prolongements. La premiere de ces 
artires enveloppe la capitale et permet Facets facile aux 
marches distributees, a partir de la periphe>ie vers 
rinterieur, evitant ainsi la traversed, longue et inoppor- 
tune, du riseau de circulation urbain. La seconde artire 
permet la distribution du poisson sur une etendue de 
grand diveloppement urbain: "Costa do Sol", Sintra, 
etc., itant donn6 les conditions particulieres d'habita- 
bilit et I'int6r6t touristique qu'offre cette rdgion; son 
prolongement comme voie de penetration permet de 
desscrvir le centre de la ville et les zones peripheriques de 
son secteur est. 

Le r&eau ferroviaire national, par rinterm6diaire de la 
ligne d'Estoril, offre egalement des conditions propices 




Fig 2. Vuc Central du bassin; au premier plan la centrale du Froid 



pour la distribution territorial du poisson. Bien que, 
dans la presente phase de realisation, Ton ne prtvoit pas, 
dans le plan general correspondant, la liaison du port de 
peche au reseau ferroviaire, ces liaisons n'en sont pas 
moins assurees. Ce plan general, par les dispositions 
adopters dans le trace des artires et par le schema itudie 
pour Timplantation des voies ferries, garantit comme il 
se doit une bonne articulation entre les voies de circula- 
tion, avec les ouvrages maritimes et les Edifices. 

A la limite ouest de la commune de Lisbonne est privue 
la construction d'un passage deniveld pour la voie ferree 
et Paccis aux installations de peche. 



LES TRAVAUX MARITIMES DU PORT DE 
PECHE DE LISBONNE 

Le dock de Pedrougos, qui constitue riliment-base du 
port de peche de Lisbonne, a t construit avec les 
dimensions de 480 metres de long (528 yd) sur 162 mitres 
de large (178 yd); il dispose d'un entrfe de 70 mitres de 
large (77 yd). II a t d&imite", au nord, par un mur-quai 
a foundation continue, constitui par des blocs en beton 
simple, et fondds sur leur plus grande dtendue, a une 
profondeur de 6 mitres (20 ft) au-dessous du ziro 
hydrographique du port de Lisbonne, autrement dit 
& la cote (-6,00) (-20 ft). A 1'ouest, ont M installs 
initialement une rampe d'chouage et un plan incline; 
au sud, le dock a t fermi par deux indies de 
330 et 90 mitres de long (363 et 99 yd), dilimitis du cdte 
du fleuve par des murs-quais fondis & la cote (-4,50) 
(- 14.8 ft) et par des talus empierrts du cdti intirieur. La 
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Fig 3. Facade sud de la Halle de vente du poisson 






Fig 4. Vue parcielle de la Halle: facade nord du corps central 




Fig 5. La criee t ilumMe pour travail nocturne 
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superficie liquide du dock est de 60.000 mitres carrds 
(14.6 acres). 

Le plan gn6ral du port de pfeche de Lisbonne a fait 
posttrieurement 1'objct d'une revision, compte tenu des 
nouvelles exigences des operations de dechargement du 
poisson et d'approvisionnement des flottes de peche; on a 
abouti & la n6cessit6 d'augmenter 1'extension des quais et 
la superficie du bassin. 

La longueur des mursquais utilisables a & eevee al 
680 metres (748 yd), soit un accroissement de 90 pourcent 
par rapport a l'6tendue accostable pr6cdente ; et r accrois- 
sement de la superficie liquide du dock a 6te de 1'ordre de 
20 pourcent, Levant cette superficie a 90.000 mitres carr6s 
(22.4 acres). 

La continuity du schema des travaux maritimes du 
port de p@che de Lisbonne a en outre exige la construction 
d'un quai special pour le d^barquement du petit poisson, 
de 300 mitres de long environ (330 yd), implant^ a 
rintdrieur du mole d'aval du dock. 



LES INSTALLATIONS TERRESTRES DU 
PORT DE PECHE 

Le decret loi n. 40.764, cit6 au ddbut du present 
travail, a dfini les Edifications qui pourraient etre a la 
charge de 1'AGPL et celles qui seraient construites aux 
comptes de Tentreprise concessionaire: la "DOCA- 
PESCA", Societe Concessionaire du Dock de Peche de 
Pedrougos. 

Edifications a la charge de I'AGPL 

Sont d6ja termines et sont entres en fonctionnement les 
edifices suivants: 

(a) Halle de vente du poisson 

(b) Commergants et Hygienisation des Caisses 

(c) Services sociaux 

(d) Installations de la Garde Douaniere 

(e) Installations des autorites maritimes 

Seront en outre construits les ddifices suivants: 

(a) Armateurs 

(b) Services generaux 

(c) Magasins generaux 

(d) Criee a la sardine et peche artisanale 




Parmi cet ensemble d'installations terrestres, c'est sans 
aucun doute I'ddifice de la Halle de vente du poisson qui, 
par ses caract&istiques, son ampleur et ses installations 
techniques, occupe la premiere place. C'est pourquoi 
nous lui consacreront au n. 5 du present rapport, une 
tude dtaille. Quant aux autres Edifices, nous en don- 
nerons ci-dessous une br&ve description. 

Edifice pour les commeifants et Phygtenisation des caisses. 

Cet Edifice, comme son nom 1'indique, est desting aux 
installations des commergants, dont le nombre ddpasse 
ceux qu f il est possible d'installer en contact direct avec la 
cri6e, et aussi a 1'gquipement approprie pour le nettoyage 
et la disinfection des caisses destinies a la manipulation 
du poisson. 

A l'6tage sup^rieur, et dote d'un accis facile aux instal- 
lations de lavage, se trouve un vaste atelier de reparations 
des caisses pour la manipulation et I'exp&lition du poisson. 

L'6difice est constitu6 par deux blocs distincts, dis- 
position qui en permet Integration facile dans l'difice 
de la halle, dont il depend fonctionnellement. 

Edifice pour les services sociaux. L'6difice des services 
sociaux comprend deux grandes zones: la premiire, 
destinee aux services medicaux (services d'urgence, 
accidents du travail, recours medical limite a un do- 
maine restrein et inspections m6dicales); la seconde est 
reservee aux salles de reunion et au service des repas 
pour rensemble du personnel, non seulement du person- 
nel travaillant ala cri^e, mais encore du personnel de 
peche, de mani&re qu'il puisse jouir, en terre, d'une 
ambiance accueillante et confortable. 




Fig 6. Dechargement du poisson 



Fig 7. Nettoyage du poisson 

L'installation a et6 projetee conformement aux dis- 
positions de d&ret-loi n. 40.764, suivant lesquelles la 
compagnie concessionaire devait "entretenir et develop- 
per Toeuvre d'assistance sociale deja commencee, au 
bdnifice des travailleurs de la mer'\ 

Edifice pour les services officials. Sous cette designation 
sont englob^s les Edifices pour les autorites maritimes, 
ftscales et de police. 

Edifice des armateurs. Principalement destine & 1'entre- 
posage des cngins appartenant aux armateurs, ces instal- 
lations sont de trois types : grand, moyen et petit d6velop- 
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Fig 8, Exposition dupoisson avant la vente aux enchms 



percent, suivant ('importance de I'activite de chacun Cri&i la sardine et pftche artisanale, Get Edifice permettra 

d'eux, d'effectuer les operations de vente, de preparation, 

d'emballage et deposition du petit poisson a I abri des 

Services glnfraux. Edifice destine Fadministration de la intemperies, 11 sera situe au voisinage du quai qui lui est 

compagnic concessionnaire et a Installation des services affecte, A cet effet a d$ ete adapte le mole sud du dock de 

d'intfrfit g6n6ral, tels que: posies, douanes, agences Pedrou?os, oil ont &e realises les travaux maritimes 

bancaires, Mutuelles de la Peche au Chalut, etc, adequats, 

Magasios genfraux, Ensemble dlnstallations mteressant 

essentiellement Farmement de la flotte et comprenant un Edifications 4 la charge de la compagnie concessionnaire 

dfy6t douanier et des magasins pour les vivres et pour le Le decret-loi n. 40.764 impose ^ la compagnie conces- 

materiel destini i la pfiche. sionnaire Tobligation de construire et d'entretenir les 



ADMIMSTRACAO GERAL DO PORTO DC USBQt 

PIANO CEEAl DO POBTO DE PESa DEUaOftj [^ | u | 




Fig 9, Piano geral (em exccuf&o) 



1, Ediflclodalota 

2, Comtrclantts t hiftlenizatfo dt caixas 
j, Stnifos socials 

4. Strvifosoficiais 

5. AdmlHlstratdo t servifon gtrais 

6. Guarda fiscal 

7. Abrlgo da ducarga dt fxixt mtido 
S, Armadores 

9. Abatttcimtnto gtrois 



10. Cntraldtfrio 

11. Oficlrw* gar&gens e paws 

12. Institutes dt bloloaia martttma t de ttckiilcologia (far (xscas 
n. Depdiitos & combustivfii 

14. Df stmborcodou to de re dt i 
IS.PostotdaA.G.P.L 

16. Escola profissional dt ptsca 

17. Ettacbs de camlnho dt ftrro (Ma do fi/or//) 
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ADMINSTRACAO GCRAL DO PORTO DC U3BOA 
PLANO GCRAL DO PORTO DE PESCA DEUAOA 




Fig JO. Plan gtntral previsions cTagrandissements des installations et de liaison an reseau ferroviaire 



1. Halle de vente du poisson 

2. Installations pour marSyeuri et hygienisation de\ talsses 

3. Services sociaux 

4. Autorites maritimex et police tie VAGPL. 
.5. Administration et services gtntraux 

6. Garde Douaniere 

7. Crie'e de la pfcfte artisanale et \ardinc 

8. Installations pour les armatcurs 

9. Magasins fte'ne'raux 

A. Extension de la crlee B. Exten\lon C/C'A installations de mareyeurs 



10. Central du frold 

11. Ateliers, station de \ervlce-auto et poult d'aprovisionnement 

12. Institute de Biologic Maritime et de Tecnologie des peche \ 

13. Depot* de combustible* 

14. Qual pour I'armement de la ptche artisanale 

15. Pastes de VAGPL 

In. Ecole profesxiannelle des pfche& 

17, Station de chemin de fer (rtseau de I'Estoril). 



C. Station de chemin de Jcr 



installations portuaires a caractere non permanent ainsi 
que toutes les installations industrielles. 

Notamment, la compagnie concessionnaire a a sa 
charge la construction des Edifices suivants: 

(a) Centrale du froid 

(b) Ateliers, station de service et poste d'approvi- 
sionnement 

(c) Depot de combustibles 

Centrale du froid. La centrale du froid est le complement 
indispensable aussi pour la fourniture de la glace neces- 
saire a I'approvisionnement des embarcations de peche 
que pour la congelation de la matiere premiere fraiche et 
Pemmagasinage des produits congeles. 

Les caracteristiques principales dc cette centrale sont 
les suivantes: 

(a) Fabrique de glace : production de 225 tonnes/jour 
de glace tubulaire, production qui peut Stre 
port6e a 300 tonnes/jour, dans une premiere 
phase, avec des possibility d'amplification a 
600 tonnes/jour dans une deuxteme phase 

(b) Entrepdts de glace: capacit^ de 800 tonnes 

(c) Tunnels de congelation : 3 tunnels pour 30 tonnes 
de poisson chacun, soft un total de 90 tonnes par 
jour; on admet, dans une deuxifcme phase, 
Installation de 3 nouveaux tunnels, d'une 
production identique 

(d) Entrepots r6frig6r& & -2C (28F), pour entre- 
poser 200 tonnes de poisson pour une courte 
durte (3 & 4 jours) 

(e) Entrepdts pour poisson congele & -30C 
(-22F) d'une capacity de 4.500 tonnes, en 
trois chambres, dottes des conditions permettant 
I'enxmagasinage & long terme. 



Ateliers, stations de service et poste d' appro visionnement. 

II appartiendra a Tatelier de reparations non seulement de 
preter assistance aux v6hicules de transport, mais encore 
au materiel portuaire pour le dechargement du poisson. 
En vue d'une meilleure utilisation des espaces, les instal- 
lations pour le depot de materiel sont situees a 1'interieur 
des structures memes des ateliers et des remises, mais a un 
6tage superieur. La station de service complete ce secteur 
et prete assistance aux v^hicules automobiles; & cet effet, 
elle dispose de deux fosses pour v^hicules lourds et d'un 
elevateur pour vdhicules legers. 

L'ensemble des ateliers, destine, dans cette premiere 
phase, aux reparations de mecanique et d'61ectricit6, dis- 
posera d'une dSpendance pour les bureaux, d'un cabinet 
pour le technician qui dirige les services, et d'une salle 
d'attente. 

Depdts de combustibles. Pour Papprovisionnement de la 
flotte de peche, on compte sur une consommation jour- 
nalidre de Tordre de 300 tonnes de combustibles liquides; 
a cet effet, seront constructs trois depots souterrains. 

Ces depots seront relics aux quais par un "pipe-line" 
pour la reception du combustible transport^ par voie 
fluviale en navires citernes. Sa distribution sera faite par 
les tubes deja disposes le long du quai, avec prises appro- 
prides. 

Edifications I la charge d'autres entitfa (fig 17) 

Dans le plan de Tensemble est en outre prtvue la localisa- 
tion d'installations pour 1'Institut de Biologic Maritime 
et 1'Institut de Technologic des Ptehcs, installations qui 
formcront un bloc de construction unique. 

Un autre Edifice pr6vu dans ce meme plan est 1'Ecole 
Profcssionncllc dc Ptehe, dont les travaux sont d6ji en 
voie d'achivement. 
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Fig 11. Ediflcio da lota (cave) 



J. Depdiltos de dgua salgada 

2. Botnbaaem e trot omen to tie dgua salgada 

3, Central df turutcimtnfo 



4. Vestldrios. Lavabos f sanltdrlos 

5. Arrecadafao 




. <///7cw fa lota (r/c.) 



1. Co/5 <fe tifscarga 

2. Exposttfo t v*nda do pexcado 

3. Reterva 

4. Jnslaiafdfs de comerciantes tie pexcadu 

5. Distribute 

6. Galeria de circulatfo 

7. Servifos 



8. Can tin a 

9. Tfsouraria 

JO, Srrvifos do rstado 
II. Acessos aos excrttdrios 

13. Instalac&es sanitaria* 

14. Posto de tran$tornun'do 



jSPfifrri.' J tJ l -'r F'LJ 




Fig 13. Halle de vente du poisson (l w etage) 



/. Bureaux de I' ent reprise concessionaire 
2. Magasi/is des catsses en re"ttrve 



3. 

4. Veitlaires et sanltaires 



HALLE DE VENTE DU POISSON 

L'emplacement choisi pour le port de ptehe offre de 
bonnes possibilit6s d'int6gration dans les voies d'accte aux 
marches distributcurs de la capitale et des zones subor- 
baincs d'autres communes, notammcnt de Cascais, 
Oeiras et Sintra. 

Deux facteurs fondamcntaux ont ditermin6 la dimen- 
tion de cet Edifice: 



(a) La n&essitc d'englober Titendue de qua! 
ndcessaire aux cmbarcations de pfche qui accos- 
tent journcllcment pour ddcharger le poisson 

(b) L'espace nteessaire & la preparation, & I'expddi- 
tion et & la vente de 400 tonnes de poisson, objcc- 
tif journalier qui a 6t6 fix6. 

Les dimensions de cet Edifice et sa finalit6 ont consitud 
le point de depart pour le diveloppement du plan gnral, 
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Fig 14. Halle de vente du poisson Secteurs d* utilization au r/c 



"3 



A. Exposition tl vente du poisxon 

B. Marfyeurs 

C. Services et personnel 



D. Circulations principals 

E. Reserves 



quant la distribution des autres edifices ainsi qu' 
1'attribution des espaces libres et des voies de circulation 
necessaires pour assurer un mouvement intense de v6hi- 
cules et de personnes. 

Dans 1'ensemble des installations terrestres, c'est 
1' Edifice de la criee qui, pour diverses raisons, se detache 
plus particuliirement. 

Avec ses 294 mitres de long (323 yd) et ses 50 mitres de 
large (55 yd), il peut etre considr6 comme le plus vaste 
edifice construit Lisbonne dans les derniers temps. La 
superficie couverte est de 20.600 m 2 (4.9 acres). 

La bande comprise entre l'6difice de la cri6e et 1'arete du 
quai du dock a une largeur de 6 mitres (20 ft), dimension 
qui a ete fixte compte tenu des facteurs determinants 
fondamentaux suivants: 

(a) D'un cdte, admettre la permanence d'un 
vehicule lourd de transport de marchandises sur 
le quai, dans les conditions permettant d'efiectuer 
toutes les operations de chargement ou d&harge- 
ment, mais permettant egalement le passage d'un 
autre vehicule 

(b) D'autre part, limiter la distance de 1'edifice au 
navire, afin de raccourcir le parcours du poisson 
& decouvert et de 1'exposer le moins possible & 



Faction du soleil ou de la pluie, etant donnc que 
Tauvent d'abri ne couvre pas toute la zone 
riveraine. 

La largeur de la nef ou est decharge et prepare le 
poisson en vue de sa livraison au commerce, y compris la 
galerie de circulation correspondante, ne depasse pas 
40 mitres (44 yds), dimension consid6re comme opti- 
male pour ne pas entrainer des concentrations excessives 
lors de la manipulation du poisson. 

La galerie de circulation mesure, transversalement, 
15 mitres (16.5 yd) et correspond & 24,5 pourcent de la 
superficie de la halle. Cependant, cette disposition est 
indispensable, autant pour assurer la sortie directe du 
poisson que son entree dans les installations r&erves aux 
commersants. 

Enceintes pour le triage, Pemballage, I'exposition et la 
vente du poisson 

Sur une largeur de 25 mitres (27.5 yd) ont &k etablies, 
parallilement au quai, les enceintes destinies aux opera- 
tions les plus importantes, qui vont du dichargement A la 
vente aux enchires du poisson. 

La premiire operation a considerer est la reception des 
paniers ou le poisson est hisse des c&les des embarcations. 




Fig 15. Edificio da lota (cone transversal) 
(nfoneros referidos a plan ta do r/c.) 



7. Dtpdsitos de dgua salgada 
2. Exposirfo e venda do pescado 



4. Comerciantes 
6. CalfrladfclrculafSo 
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Fig. 16. Centrale defroid (Coupe transversale) 



Vicnt ensuite le lavage avec de 1'eau salee; moyennant un 
systfcme de planches et de bassins, on precede au net- 
toyage sommaire et au triage dupoisson. Dans cette phase 
de travail est englobe la selection du poisson, par esp&ces, 
qualit^s et grosseurs; on elimine le poisson dont Petat 
sanitaire n'est pas satisfaisant. 

Non seulement le poisson est trie, mais encore il est 
lave avec de 1'eau salee depuree, et emballe dans des 
caisses approprtees, de 50 kg (110 Ib), qui sont deposdes 
de maniere & pouvoir etre vues par les acheteurs. 

La vente la criee est faite par des crieurs qui se 
deplacent le long de la nef, aprds que le public intdresse ait 
quitte' Tenceinte et pris sa place dans les galeries supe- 
rieures qui lui sont reservees. 

Une fois le poisson vendu, il est transporte directement, 
dans un camion qui aura acces a I'art&re interieure 
couverte, ou bien dans de petites charrettes, aux instal- 
lations privees des commergants. 

Comme nous Tavons dit, la nef principale peut corn- 
porter environ 400 tonnes de poisson. Le "plan de zones", 
annexe au present rapport (fig 14), permet de juger de la 
capacite de Pedifice pour ce qui est de la distribution des 
zones affectees a cette operation, ainsi qu'aux services et 
aux installations d'appui indispensables. 




Fig 17. Plan d* utilisation du bassin et des quais 



A. Armrment 

B. Pfche artlsanaie 

C. Pfchf au chalut 

D. Stationnement de bateaux 



Les problimes sanitaires et d'hygi^ne dans cette nef sont 
importants et doivent etre resolus d'une maniire rapide 
et pratique. A cet effet, on a install^ un rdseau g6n6ral 
d'eau douce et deux r^seaux d'eau sa!6e depuree: le 



premier est destine a r usage general; quant aux deux 
a utres, Tun, basse pression est destine au lavage du 
poisson, et 1'autre, & haute pression, non seulement au 
lavage de 1'enceinte, mais encore des caisses qui ont 6te 
utilises et qu'il n'est pas necessaire d'envoyer 1'instal- 
lation speciale d'hygi^nisation. 




I Par compc* d I'AGPL 

Par compce d* l comptint* eoncmtionaire. 
I Par compte d'aucr^i entic^t. 

Fig 18. Indication schematique de la repartition des charges pour la 
construction des edifices 

1 . Halle de vente du poisson 

2. Installations pour marJycurs et hygli'nisation ties caisses 

3. Services Sociaux 

4. Autorites maritime* et police de VAGPl. 

5. Administration et services gt'neraux 

6. Garde Douaniere 

7. CrWe de la peche artisanale et sardine 

8. Installations pour le\ annateun 

9. Magaxin\ ne'ne'raux 
tO. Centrale du froid 

11. Ateliers, station de Aervice-auto et poste d'aprovisionnernrnt 

12. Imtituts de Biologic Maritime ft de Tecnologie de\ 

13. DJpdts de combustibles 

14. Qual pour I'armement de la peche artisanale 

15. Pastes del'AGPL 

16. Ecole professlonnelle des pecke* 

17. Station de chemin defer (re'xeau de rKxtoril) 



A Tinterieur de cette nef, la lumiere naturelle est de 
faible intensity, de maniere que 1'enceinte conserve toute 
la fraicheur possible; pour la meme raison, les portes, a 
gtissiere, tourn^es vers le dock, seront normalement 
fermees, et seules seront ouvertes celles qui sont indis- 
pensables pour I'entr&e du poisson, et le moins longtemps 
possible. 

L'^clairage ilectrique a fait egalcment Tobjet de soins 
particuliers, afin de favoriser, par son intensity lumineuse, 
les conditions de travail, de preparation et de manipula- 
tion du poisson ainsi que la visibilit6 des produits quand 
ils sont exposes & la vente. 
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Enceintes rifrigir&s poor les conditions exceptionnelles de 
travail 

Dans la nef destinde & 1'exposition et la vente du poisson 
sont englobds quatre vastes compartiments destines a la 
detention du poisson dventuellement sujet a un sdjour 
prolongd. Ces compartiments sont distribues, en relation 
Fdtendue totale de Fddifice, de manidre a pouvoir 6tre 
utilises, comme mesure de recours, dans des conditions 
raisonnables, compte tenu du lieu d'accostage de Fembar- 
cation qui revient de la peche. On admet que ces instal- 
lations pourront servir, a bref ddlai, pour Fentreposage de 
poisson congeld, moyennant des travaux d'adaptation 
appropries. 

Galerie intlrieure de circulation des vdhicules 

La galerie intdrieure de circulation des vehicules a, comme 
nous Favons dit, une surface de roulage de 15 mitres de 
largeur (16.5 yd), correspondant a cinq voies de trafic: 
deux de stationnement et trois de circulation. 

Les deux voies de stationnement sont situdes, Tune prds 
des portes de sortie de Fenceinte de vente, et Fautre du 
cote oppose, le long des portes intdrieures des commer- 
gants de poisson. 

Les operations de chargement du poisson peuvent ainsi 
etre effectuees a Fabri de Faction directe des agents 
atmospheriques, aussi bien pour la commodite du per- 
sonnel que pour la protection du poisson. 

Cette galerie est dotde d'une bonne ventilation pour 
permettre Fdvacuation des gaz d'cchappement des vehi- 
cules automobiles, et le revetement du parquet assure un 
dcoulement facile et un lavage rapide. 

Distribution du poisson 

Le bloc destind aux commergants, dans le corps nord de la 
criee, dispose, de chaque cote de Fentrde principale, d'une 
enceinte pour la distribution du poisson, c'est-a dire d'un 
emplacement oft est effectuee la distribution aux ddtail- 
lants. Dans ces enceintes, on proc&de au triage du poisson, 
en vue de la composition de lots pour la vente, et c'est 
pourquoi y regne une grande animation. Pour assurer 
Fhygiene de cette enceinte, ont etc crdes les installations 
accessoires necessaires pour un lavage rapide et efficace 
du poisson. 

Galerie pour les acheteurs 

Afin d'dviter 1'amoncellement des acheteurs grossistes 
et ddtaillants dans les locaux de service, on reconnait la 
ndcessitd d'assurer la plus large independence possible i 
la zone de vente et d'exposition, en la dotant d'une 
galerie dlevde, formant un balcon, dont les banes per- 
mettent de contenir le public nombreux qui accourt aux 
ventes aux enchires. Les personnes intdressdes & Fachat, 
disposdes d, des hauteurs diffdrentes, ont ainsi une visi- 
bilitd raisonnable. 

Cette galerie divise, en son milieu, la nef centrale; on y 
acc6de au moyen d'escaliers disposds de manidre & ne 
causer aucun embarras aux autres operations de la cride. 
II existe divers accds & la galerie par des escaliers ration- 
nellement distribuds, comme Fexige la necessitd d'un 
dcoulement rapide et commode. 



Installations pour les coramergants 

Le probl&me des installations des commergants ne peut 
etre considere comme rdsolu par les constructions ddji 
effectuees dans 1'ddifice de la cride, mSme compte tenu 
de celles dont on prdvoit la rdalisation & court terme. 
D'autres installations, plus importantes et dotdes de nou- 
velles conditions d'utilisation, seront crdes dans le port de 
pfeche de Pedroupos. 

Les commergants de poisson qui ont leurs installations 
dans cet edifice sont situes a une courte distance du lieu de 
dechargement et de vente du poisson et occupent la 
presque totalite du bloc nord de la cride. Us disposent 
ainsi de conditions d'acces que Ton peut considdrer 
comme exceptionnelles. 

Chacune des installations destinees aux commergants 
se compose de deux enceintes principals: une au rez-de- 
chaussde, une autre a 1'dtage supdrieur. Au rez-de- 
chaussde a lieu la reception du poisson acquis la cride. 
II y est traite et emballd en vue de son expedition. A cette 
effet, chacune de ces enceintes dispose, au rez-de- 
chaussee, de deux larges ports: Tune tournde vers la cride 
et Tautre du cote oppose, pour 1'expddition du poisson. 
L'etage supdrieur est utilise comme entrepot et ddp6t 
d'emballages; il dispose de vestiaires et d'installations 
sanitaires. 

Au rez-de-chaussee, chaque commergant a sa dis- 
position des bassins de lavage du poisson et une petite 
ddpendance pour la comptabilite de son mouvement com- 
mercial; ici egalement, se trouveront des emplacements 
pour les tables de travail, pour les balances et pour un 
petit ddpdt de sel. La communication entre le rez-de- 
chaussde et 1'etage supdrieur se fait par un escalier a une 
seule volde, afin de mieux utiliser 1'espace et pour faciliter 
Taccfcs des materiaux a entrepdser. 

Chaque installation de commergant dispose d'eau 
potable pour Fusage general, ainsi que d'eau salde et 
depuree pour le traitement du poisson a vente que celui- 
ci soit expedie ou lancd sur les marchds voisins. 

Pr&s de la porte d'expddition vers 1'extdrieur, chacune 
de ces installations est pourvue d'un receptacle, extdrieur 
a Fedifice, pour les ddtritus de poisson. Ces ddtritus sont 
lances dans une conduite dtablie de manidre qu'ils 
puissent 6tre rassembld en vue de la fabrication de farine, 
a n'importe quelle heure et inddpendamment du mouve- 
ment du poisson frais destine la consommation. Ainsi 
est maintenue une ambience plus hygidnique et assuree 
Futilisation economique des sous-produits. 

Entrepdt de caisses de reserve 

A Fdtage au-dessus des installations de distribution est 
situd le depot des caisses derdserve dela compagnie con- 
cessionnaire destinees a Femballage et au transport du 
poisson. 

Cantines pour le personnel de la cride et le public 

Le personnel nombreux qui travaille au service de la 
compagnie concessionnaire, aux opdrations de ddcharge- 
ment, de triage et d'emballage du poisson, peut, durant 
les heures de service et dans les intervalles de repos, 
prendre des boissons rdconfortantes ou de petits repas, 
prix rdduits. A cet effet, ces ddpendances occupent une 
position centrale dans Fddifice de la halle de vente. 
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Les autrcs travailleurs au service des commergants, ou 
bien occurs & un autre service quelconquc inherent a 
1'exploitation industrielle ou commcrciale du poisson et, 
d'une maniire gdndrale, le public qui frtquente la criee, 
disposent d'une seconde cantine, en regime normal en ce 
qui concerne les prix. 

Installations des services de contrdle et d'administration de 
la halle de vente du poisson 

Dans la partie centrale de redifice de la criee sont installes 
les services de la compagnie concessionnaire, a qui sont 
ainsi assures des conditions d'acc&s rapide aux locaux de 
travail et la possibility d'effectuer, sans perte de temps, les 
operations d'enregistrement et de trdsorerie. 

Cette position centrale a impose la creation d'une place, 
du cot^ nord de redifice, de mani&re que les entries et les 
sorties de ces services puissent etre effectuees en complete 
independance des operations concernant la manipulation 
du poisson. 

Les services comprennent, des installations pour le 
contrdle et la police, la trsorerie et les bureaux. 
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Fig 19. Centrale dufroid (r/c.) 

/. Magcuins de poisson congelt 1 

2. Tunnels de congelation 

3. Preparation et congelation par saumure 

4. EUctrlcM (seccionnement) 

5. Services 

6. Magasin 

7. Magasin de glace 

8. Comprtssturs 

9. titctricM (transf.) 
JO. Circulation 



Le contrdle et la police occupent un pavilion pratique- 
ment isoie, dans le coin nord-ouest de la petite place cen- 
trale en question, et englobent les installations suivantes: 
inspection sanitaire, avcc salles pour le public, bureaux, 
laboratoires et salle d'attente. 

On prtvoit en outre, a proximit6 de ces services, une 
petite dependance pour la douane et une autre pour la 
garde douaniire. 

La tr6sorerie, dotde d'accis faciles de 1'exterieur, est 
situee en face de la petite place centrale, au rez-de- 
chaussdc. 



Les bureaux, situds au premier et au deuxi&me Stages 
du corps central de la criee, englobent un ensemble de 
dependances de 1' Administration, pour la gerance, les 
services de statistique, les affaires courantes et la compta- 
bilite. 



Poste de commande et signalisatton 

Au point le plus eleve de 1'idifice, dominant 1'ensemble du 
dock de pche, est situ6 le poste de commande. 

Presque en face dc I'entrfe du dock, ce poste occupe 
une position en evidence, qui lui permet de fonctionner 
comme poste de signalisation. II dispose <f installations 
pour le personnel en service et de dependances pour un 
petit poste de radio. Sur la terrasse superieure ont ete 
disposes les mats de signaux et les antennes. 



Installations spfeiales 

On a cree une installation de captation et de traitement 
d'eau salee, dont la distribution est effective par deux 
reseaux: 

(a) Tun, a haute pression (7 kg/cm 2 ) (99 lb/in 2 ), 
destine au lavage des parquets, apris le decharge- 
ment et le triage du poisson, ainsi qu'au nettoyage 
general de tous les endroits qui peuvent contenir 
des detritus du poisson 

(b) un autre, a basse pression (3 kg/cm 2 ) (42.6 lb/in 2 ), 
utilise specialement pour le lavage du poisson 
dans les installations de la criee et des commer- 
gants. 

L'eau saiee est emmagasinee dans les caves de redifice, 
od sont construits six depdts, d'une capacite globale de 
600 mitres cubes (786 yd 3 ). 

En ce qui concerne Feclairage, considerant que la 
travail de la criee est en grande partie realise durant la 
nuit, on a utilise et applique, avec des soins particuliers, 
les techniques les plus adequates & cet effet. 

Quant a la force motrice sont pr6vues des prises 
d'dnergie sur le quai, autant pour 1'alimentation des 
treuils utilises pour le dechargement du poisson, que pour 
la fourniture aux navires accostes. 

Tous les services disposent d 'installations sanitaires au 
voisinage des locaux de travail. Les installations du public 
en general et celles du personnel qui s' occupe du poisson 
se trouvent dans le sous-sol du corps central. Bien que 
ces installations aient parfois un grand developpement 
les accis ont ete conjugu^s d'une manidre diflterenci6e, afin 
d'eviter une aflucnce cxag^r6c de personnes & chaque 
unite. 

Dans les vestiaires du personnel ont ete months des 
bassins pour le lavage des bottes et autre equipement, et it 
existe des dependances permettant, le sechage du 
linge d'un jour & 1'autre. 

L'etablissment du r^seau dugouts et d'evacuation des 
detritus du poisson susceptibles d'etre dconomiquement 
utilises a fait 1'objet d'une etude attentive. Parmi les soins 
speciaux que Ton a apport6s dans ce domaine, il faut 
mentionner la pente, vers 1'interieur, que Ton a donnee & 
la bande du quai adjacent & redifice de la criee. Ceci 
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pcrmct d'6viter quc les detritus du poisson ne soient 
cteverses dans le bassin du dock. 



ANALYSE DE L'ATTRIBUTION DES ESPACES 

Afin de pcrmettre d'appr6cier les conditions d'utilisation 
de la superficie d'implantation de Fedifice de la criee, a 
et6 61abor6 un "plan de zones", joint en annexe (Tableau 
I), oft est indiquie, pour le rez-de-chausste, la delimitation 
des zones des services corrdatifs. 

En premier lieu, dtant donng son importance, nous 
signalerons la superficie destin6e & la manipulation du 
poisson, d'un total de 7.000 m 2 (1.7 acres) (triage, 
exposition, vente et unites rSfrigerees), representant 50 
pour cent environ de la superficie totale. 

Vu son importance fonctionnelle, vient ensuite le 
secteur des commergants (y compris la distribution) avec 
2.500 m 2 (0.7 acre). 

Enfin, de ce plan schematique ressort la situation 
centrale des services, dont la superficie globale occupe, 



TABLEAU 1. EDIFICE DE LA CRIEE 

REZ-DE-CHAUSEE 
(Superficie totale: 15.000 m a ) 

Designation Superficie 



Triage, exoosition et vente 


6.070 m a 


40,4 


Unites rgfrigerees 


900m 3 


6,0 


Galerie de grande circulation 


3.675 m a 


24,5 


Commercants 


1.950m a 


13,0 


Distribution 


490 m a 


3,2 


Cantine 


345 m a 


2,3 


Services 


765 m a 


5.1 


Installations sanitaires 


320 m 2 


2,1 


Divers 


485 m a 


3,4 


Totale 


1 5.000 m a 


100,0 



Note: Les enceintes deposition et de vente compor- 
tent 370 tonnes de poisson et les unites refrigrees 
48 tonnes, ce qui donne une capacite totale de 
418 tonnes 



dans 1'ensemble, 7 pour cent, chiffre qui s'dlive & 
10 pour cent si Ton englobe les superficies des autres 
installations accessoires. 
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Engineering Aspects of Fish Market 
Design and Operation 

by P. A. Cox 



Aspects techniques du projet et du fonctionnement d'un march* de 
poisson 

Le present document traite des questions techniques se rapportant 
specif! quement aux marches de poisson et ne s'occupe pas de la 
structure de base, qui n'est pas essentiellement diff&rente de celle des 
autres installations portuaires. Par consequent ce document traite 
surtout des probl&mes poss par la manipulation et des aspects 
economiques de la reorganisation et de la mecanisation. Dans un 
port, un groupe de travail a pris 1 'initiative de rgunir les repr&sen- 
tants des groupes ayant des intents dans le march6 de poisson. 
L'auteur mentionne les Etudes operationneJles et 6conomiqucs 
minutieuses qu'il faut entreprendre avant de r6aliser les plans de 
reorganisation. On traite ensuite des difffcrentes phases des opera- 
tions de debarquement et de manipulation. On discute de la disposi- 
tion et des emplacements des amarrages et des quais. On compare 
es deux methodes qu'on peut adopter pour le dechargement des 
bateaux, ainsi que la manipulation des caisses a poisson sur le quai ou 
dans le marche en utilisant soit des transporteurs, soit des chariots 
eievateurs a fourche et a palette; 1'auteur estime que ce dernier 
systeme est le meilleur et le recommande. II montre ensuite comment 
le systeme d'etalage affecte le choix de la mthode de manipulation. 
Les chariots eievateurs a fourche et a palette sont considers commc 
etant la meilleure methode pour transporter les caisses hors du 
marche, et on remarque que ces dispositifs trouvent leur utilisation 
optimale dans les bailments depourvus de plate-forme de decharge- 
ment a rarriere. On demerit les aspects structuraux generaux des 
b&timents, notamment en ce qui concerne 1'isolation. L'auteur 
estime qu'apres 1 'ad opt ion de methodes mecaniques de manipula- 
tion on peut utiliser au mieux 1'espace des quais et les zones por- 
tuaires en eiargtssant et en raccourcissant les bailments du marche. 
Traitant du choix entre les portes larges et les portes etroites, 
1'auteur affirme sa preference pour ces dernieres. On fait des recom- 
mandations sur 1'acces des vShicules au marche, ainsi que sur les 
probiemes connexes de la contamination et de la pollution de 1'air. 
L'auteur fait ensuite des propositions fondamentales relativement 
aux planchers, a recoulemcnt des eaux usees, a 1'eclairage, aux 
services et au lavage des caisses. Enfin il pr6conisc que les operations 



de service des bateaux de peche soient effectuds en dehors de la zone 
des marches. 

Aspectos tecnlcos de la concepcidn y funcionamiento de los mercados 
pesqueros 

Sc tratan las cuestiones tecnicas propias de los percados pesqueros, 
salvo los diseftos estructurales, que son sencillos y analogos a los de 
otras partes de los puertos; se consideran, pues, principalmentc los 
problemas que presenta la manipulaci6n y los aspectos econdmicos 
de la reorganization y mecanizacion. Para un determinado puerto, 
un grupo de trabajo consider6 conveniente reunir las numerosas 
partes interesadas en el mercado pesquero. Se mencionan los minu- 
ciosos estudios econdmicos y funcionales que son necesarios antes 
de proceder a los planes de reorganizaci6n, tratandosc a continua- 
tion las diversas fases de las operaciones de desembarque y manipu- 
Jaci6n. Se discute la configuraci6n y alineamiento de los muelles y 
radas. Se hace una detallada comparaci6n entre dos posibles 
metodos de descarga de los barcos y la manipulaci6n de los envases, 
tantoen el muelle como en el mercado, que puede hacerse, por medio 
de transportadores o de camiones-grua, recomendandoseeste ultimo 
procedimiento, por considerarse mejor. Se menciona despues el 
efecto de la forma de disponer las ventas sobre los metodos de 
manipulaci6n. La mejor forma de retirar los envases del mercado es 
por medio de camiones-grua, sefialandose que 6stos pueden utilizarse 
perfectamente en los edificios desprovistos de plataformas traseras 
de descarga. Se describen los aspectos generates de lasestructuras de los 
edificios, con particular referenda al aislamiento. Despues de la intro- 
duci6n de la manipulacidn mecanica, los muelles y las zonas portua 
rias podrianaprovecharse mejor si los edificios de los mercados fuesen 
mas anchos y mas bajos. Se discute si las puertas debcn ser anchas o 
estrechas, prefiriendose estas ultimas. Se dan recomendaciones para 
el acceso de los vehiculos al mercado y sobre los problemas concxos 
de la contamination y polucibn del aire, haciendose despues pro- 
puestas basicas sobre suelos, desagues, iluminaci6n, servicios y 
lavado de los envases. Se indica, por ultimo, que las operaciones de 
servicio de los barcos de pesca debcn efectuarse lejos de los merca- 
dos. 



ENGINEERING problems of fish markets are 
relatively unsophisticated and the successful use of 
engineering techniques is primarily related to the 
layout of the market and careful provision and detailing 
of the equipment and facilities which are provided therein, 
Until recently fish landing and marketing operations 
were, like fishing itself, labour intensive, but because fish- 
ing markets were usually in areas having surplus labour or 
relatively high unemployment, little thought was given to 
the cost of such labour or the possible economics to be 
achieved by mechanization and reorganization. In many 
areas labour is no longer easy to obtain, or cheap, 
and modern engineering or operational study methods 
must be used to develop and maintain fishing as 
an economic industry and fish as a vital source of 
protein. However, as fish is usually handled and sold in 
relatively small boxes of about only 50 kgs (1 10 Ibs) and 



the various routings for boxes in a market are complex 
and are used in a random manner for a relatively short 
period each day, it must by no means be assumed that 
reorganization of some or all of the handling operations 
will necessarily produce economies. Each case must be 
considered on its own merits and expensive, sophisticated 
equipment should only be installed if a substantial overall 
saving can be achieved. If the saving is marginal then a 
more simple scheme having a lower capital cost and shorter 
write-off period should be used; it can then be changed 
more easily if, in due course, circumstances require it. 

The handling offish landed by freeze trawlers or factory 
type vessels, already processed and packaged, is virtually 
no different from the handling of general cargo and 
requires no further comment here except to emphasise the 
necessity to have the cold store situated such that the fish 
can be rapidly transferred from the ship to it. 
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Implementing reorganization schemes 

The landing and selling offish loose or boxed in ice at sea 
is a much more complex organizational and handling 
problem involving many interests in the immediate area 
of the market, vessel owners, vessel crews, stevedores, 
salesmen, market porters and plant operators, transport 
operators, fish merchants and curers and last, but not 
least, the harbour authority. These interests can conflict 
and where a market is being developed or reorganized it is 
desirable that all these interests should be consulted by 
the authority having the primary control of the market so 
that the scheme formulated can be known and, if possible, 
accepted in principle by all parties before it is introduced. 
At one Scottish port the market is under the control of 
the port authority who set up a Working Party having 
representatives from many of the above interests and 
their consulting engineer to prepare a scheme for re- 
organizing the market. The Working Party advertised its 
formation locally and in the technical press and requested 
anyone having ideas or views to submit them in writing. 
Many submissions were received and those people having 
useful ideas were interviewed. Visits were also made to 
other similar fish markets. The Working Party was then 
able to outline possible development schemes and in- 
struct the harbour engineer and the consulting engineers to 
draw up plans and estimates for further consideration. 
Before final decisions were taken on the scheme to be 
adopted demonstrations were arranged of various types 
of mechanical equipment which were thought suitable 
for use in the handling operations. 



ECONOMICS OF MARKET DEVELOPMENT 

Obviously reorganization or mechanization of a market 
should only be done if it is economic and, in order to 
determine the degree to which this should be done, it is 
essential to cost out many alternative schemes including 
the one already in use. This involves operational study of 
the physical operations being performed, drawing board 
studies of alternative methods, and the use of modern 
techniques such as Discounted Cash Flow to obtain a 
comparison of the true costs of the alternatives. It often 
appears to happen that the fishing market and industry 
does not have to bear the full cost of basic harbour 
structures used for the market or that it is subsidized by 
national or local authorities for other than strictly 
economic reasons. There can be difficulties in making the 
financial assessments when, for example, an old quay or 
market building, the cost of which was written off many 
years before, is to be replaced by a new structure for 
which financial provision will have to be made in future 
years. Nevertheless, it is still desirable to carry out the 
comparative overall cost studies so that the authority has 
all the relevant information when the final decisions are 
taken. The prime objects of the market must be to handle 
the fish quickly but without damaging it or exposing it 
any more than is absolutely necessary to drying winds or 
high temperatures. In the market the fish must generally 
also be displayed so that buyers can readily inspect it 
where sales are by samples this is not necessary. 

The various stages of the landing and handling opera- 
tions will now be dealt with in turn. 



Berthing 

The vessels normally berth parallel to the quay or, where 
the quay length is limited, at a small angle to it so that one 
vessel overlaps the next. Elaborate fendering is not 
needed but the berthing face must be either continuous or 
have horizontal and vertical members at sufficiently close 
centres to prevent the vessel's bow or protruding gear 
being caught as the vessel rises on the tide a battered face 
may assist in this. Simple mooring bollards and ladders 
are required at close centres. Some fish markets have 
berths arranged in saw tooth fashion. This is an economic 
use of the berthing frontage provided all the vessels are of 
the same length and there is little likelihood of the size 
changing, but is more expensive to construct and maintain 
than a straight quay. Further economies of frontage can 
be achieved with finger piers but these present increased 
handling problems and are of doubtful worth. 

Unloading 

Traditionally fish is removed irom the vessel's hold in 
baskets or single boxes slung from a rope on a free swing- 
ing derrick pole or spar rigged off the vessel's mast, the 
rope being handled on a powered capstan either on the 
vessel or ashore. Sometimes the boxes are slid ashore on 
special boards. With such a rig three men can land 120 to 
150 baskets an hour. This is a high rate of working. 
Replacements of this simple derrick by a shore mounted 
powered slewing and luffing jib or travelling hoist on a 
horizontal arm could save one man but is unlikely to 
produce a higher unloading rate or show overall econo- 
mies unless the contiguous operations are also reorga- 
nized. To achieve higher unloading rates it is necessary 
either to make each lift heavier, say, three or four boxes 
or baskets, or arrange to place the single basket or box 
load on to a horizontal conveyor immediately above the 
hold or hatch and thus eliminate the time for swinging the 
load ashore and returning the hook. Considering the first 
of these alternatives it would obviously be impracticable 
to lift three or four baskets. Lifting this number of boxes 
is straightforward but it would mean that the fish would 
have to be put into them in the confined space of the fish 
hold and the boxes would have to be stacked there; 
separation of the storage ice would be a problem, as 
would the smallness of hatches on most fishing vessels. As 
boxing at sea develops this method will show advantages, 
but to achieve the full benefit of the heavier lift it will be 
necessary to make the vessel's hatch very much larger to 
reduce moving of the boxes within the hold. 

Box movement in market 

Once on the quay the stack of boxes would have to be 
taken into the market by a fork lift or pallet truck as they 
would be too heavy to be dragged or taken on a hand cart. 
In the second alternative, which has developed from the 
use of slide boards for the baskets, the single baskets or 
boxes are transferred immediately above the hold on to 
an open conveyor or the fish are tipped from the basket 
on to a belt conveyor. In either case the conveyor and 
transfer platform cantilevers over the ship from a sup- 
porting structure ashore and takes the container or loose 
fish right across the quay into the market and thus elimi- 
nates part of the shore handling operation. Nevertheless 
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boxes still have to be taken from the conveyor discharge 
point to be laid out or stacked. Of the two, the multiple 
box system has the greater flexibility and lower capital 
cost but it significantly alters the method of handling the 
fish in the vessel hold. The conveyor system is less flexible 
this might not matter where the vessels are large or of 
uniform size and is more expensive to maintain as well 
as in capital cost. Where fish are tipped loose on to a con- 
veyor, quality may also suffer. It has an advantage in 
ports where extremes of weather are experienced in that 
large doors do not have to be left open to allow the fish 
to be brought from the quay to the market shed, as the 
conveyor can be passed through a small opening. On 
balance the multiple box system would appear to be the 
better line of development than the alternative method. 
Even if the traditional method of bringing the fish 
ashore is retained, handling on the quay and in the 
market can be mechanized. (It is assumed that in any case 
the basket, if used, goes no further than the quay and 
that the fish is there transferred into a box). The single 
box instead of being manhandled from the quay into the 
market building can either be stacked and the stack 
handled by a fork lift or pallet truck, or it can be moved 
by a conveyor. The advantages and disadvantages of the 
two methods are similar to those already outlined in the 
previous paragraph although, because the conveyors do 
not have to be cantilevered out over the ship and can be 
supported from the floor as required, they are relatively 
cheaper and the method does not have such a heavy cost 
disadvantage. 

Sales display 

The handling methods are critically affected by the require- 
ments of the salesmen and buyers for the display of the 
fish at the point of sale. For example, if the boxes have to 
be laid out in a single layer for individual inspection then 
there is little point in having a stack system for bringing 
them from the quay. Stacked boxes require less floor 
space and it is likely that the economies of providing floor 
space and the mechanical handling equipment and the 
cost of market building will in due time cause the industry 
to adjust its sales methods to allow boxes to be stacked 
four or even six high. 

Despatch of boxes 

After sale the boxes have to be loaded on to vehicles. 
Here the problem is more simple than landing the fish and 
there is little doubt that when mechanization is introduced 
handling by fork lift or pallet truck is the right answer. 
Even where boxes have been displayed tor sale in a single 
layer a fork lift truck can readily be used to stack them 
as it collects them for conveyance to the vehicle. 

All these proposals regarding the use of mechanical 
equipment presuppose that the traditional wooden boxes 
are replaced by aluminium or plastic boxes designed to 
stack without damaging the fish in the lower box and 
having runners underneath to allow fork lift trucks to lift 
them. 

Older markets often have floors sloping up to loading 
platforms at the face away from the quay to facilitate the 
hand loading of boxes on to vehicles. Mechanical trucks 
can load off these although not efficiently. New markets 



should therefore be constructed with a flush floor, as are 
new transit sheds in most ports, to allow easy manoeuvr- 
ing and mechanical loading of vehicles. In countries where 
a large proportion of cargo is still moved by rail there may 
be reservations about this proposal, but as most fish goes 
first to processing premises in or near the port area before 
being despatched inland, there should be few markets 
where consideration has to be given to the direct loading 
of rail wagons. 



MARKET BUILDINGS 

Space requirements 

Quays in front offish markets are generally narrow, being 
between 3 m and 6 m (10 ft by 20 ft) wide. Market 
buildings are usually also relatively narrow, some being 
as small as 1 1 m (36 ft) wide and few exceed 35 m ( 1 1 5.5 ft). 
Straightforward single span double pitched roofs are 
normal. The roof is usually of corrugated asbestos sheet- 
ing with frequent transparent sheets to provide natural 
daylight. Control of temperature within the building is 
important and consideration should be given to improv- 
ing the insulation value of the roof by double skin or 
similar construction. Sealed double skin transparent sheets 
are now available for this purpose. 

Fish markets generally occupy an unduly high propor- 
tion of valuable and expensive waterfront length in rela- 
tion to the amount of "cargo" handled over the quay. 
This is the result of the "cargo" being unloaded in small 
units from many small vessels and then being taken by 
hand to the sale area. With the introduction of higher rates 
of unloading by mechanical equipment and the faster 
handling of the stacks of boxes by mechanical trucks there 
would appear to be a good case for developing and 
reorganizing fish markets with less quay frontage and 
wider market buildings without loading platforms. Such a 
form of development has advantages where the market is 
used for the sale of boxed fish brought in from other 
ports, as will be described in a later paragraph. In con- 
gested port areas consideration should also be given to 
providing car parks or office space over fish markets. 
Unlike general cargo transit sheds clear headroom in 
excess of about 4 m (13.4 ft) is of no use in fish markets 
and so access for first floor development would be no 
problem. One disadvantage of such a form of construction 
would be the internal columns to carry the multiple span 
construction which would then be necessary. 

Doors 

Market buildings are often completely open along their 
quay face or else have doors which occupy as much as 
80 per cent of the wall space. Such arrangements facilitate 
access to single boxes being moved by hand but where 
mechanical trucks are used there would appear to be no 
good reason for perpetuating this arrangement pro- 
vided the quay is wide enough to allow the manoeuvring 
of the trucks. Certainly where the conveyor system is used 
for bringing the boxes or fish into the market much smaller 
openings would be adequate. Again because of the limited 
headroom required in the doorway and in the market, 
roller or up-and-over doors can readily be installed and 
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arc to be preferred to other types as they pro vide minimum 
obstruction to, and are safe from damage by, the handling 
operations. Narrow door openings give better protection 
to the people in the shed during adverse weather and can 
assist in protecting the fish from drying winds and high 
ambient temperatures. If the sides of the market are to be 
closed solid walls are cheaper than doors. 

Vehicle access 

Depending on the marketing arrangements there may be 
less justification for limiting door openings on the des- 
patch side of older market buildings having loading plat- 
forms. Where these platforms do not exist the best arrange- 
ment appears to be to have a vehicle access route within 
the building and doors at each end. In narrow buildings 
this route would be along the wall away from the quay 
face but in wider buildings, particularly those handling 
fish brought from elsewhere, it could well be away from 
this wall thus enabling the brought- in fish to be stacked 
separately on one side of the route without interfering 
with fish coming in from the quay. 

Contamination and air pollution 

The introduction of mechanical vehicles into the market 
building brings the problems of oil and dirt on the floor 
contaminating fish and petrol and diesel fumes polluting 
the air. The first can be kept in check by confining vehicles, 
other than the pallet or fork lift trucks, to a particular 
route and ensuring that drainage falls are such that the 
vehicles' route does not drain on to the fish handling area. 
It must be assumed that the trucks will be carefully main- 
tained and operated by the market authority to prevent 
their contaminating the fish. To reduce air pollution 
the trucks must be battery operated. If fish merchants' 
premises are close to the market consideration could be 
given to limiting access for vehicles removing the fish to 
battery operated trucks, or battery operated tractors 
having trailers. If such control over deliveries from the 
market is not possible and petrol or diesel engined vehicles 
have to be admitted strict control over their operations 
must be ensured and in a large closed building forced 
ventilation may have to be provided. Extraction of air 
from floor level alongside the route is likely to produce 
more satisfactory results than the blowing in of fresh air. 
Depending on the type of floor construction the installa- 
tion of underfloor ducts may be expensive and in some 
circumstances there could be advantages in taking them 
overhead notwithstanding the obstructions they may 
cause. 

Floors 

Quays and market floors must have a smooth dense sur- 
face which can readily be washed down and will not 
encourage the growth of bacteria. Concrete is almost 
universally used for this purpose and, provided a high 
grade is used and joints are properly detailed, it is doubt- 
ful if, in view of the large areas concerned, there is justifi- 
cation for the use of the high duty floorings now available. 

Drainage 

Adequate drainage falls are required and, as many 
harbour authorities will not now allow water from the 



market floor to be drained straight into the harbour, the 
simple expedient of giving the floor a straight fall to the 
quay cannot always be adopted. When arranging falls to 
internal gulleys care must be taken to avoid sudden 
changes of slope on main fork lift or pallet truck routes. 
Drainage from the quay and market floors will be 
highly charged with material which will be offensive 
when decaying and if it cannot be discharged into the 
harbour or a main sewage system, traps or septic tanks 
which can be cleaned regularly should be installed. 

Lighting 

The visual appearance offish offered for sale is important 
and good uniform lighting must be provided. Where sales 
occur always during daylight hours this is no problem 
but if they occur wholly or partially during hours of dark- 
ness, great care must be taken to use a lighting system 
having a colour distribution as close as possible to that of 
daylight. Whilst fish is being brought into the market or 
removed lighting of a less exacting standard may suffice. 

Services 

Services which must be provided in the market include 
fresh water hydrants for washing down, telephones and 
power points for winches, conveyors, etc. the latter must 
be of a pattern safe for use in exposed wet conditions. 
All these can be conveniently mounted near walls or 
columns where they will not be obstructions and the pipes 
or cables feeding them can be run either overhead or 
under the floor as convenient. 



Box washing 

Automatic box washing machines are necessary in larger 
markets. Proprietary mobile units fed with water, elec- 
tricity and possibly propane gas bottles for heating the 
water appear to have advantages over larger fixed units. 
They can be moved to the area where they are required to 
suit the day to day pattern of trade and are less of a 
financial problem if box sizes or methods of working are 
changed. 



SERVICING VESSELS 

It is not intended in this paper to make detailed reference 
to the provision of facilities for the supply of ice, stores 
and fuel to trawlers as it is considered that these should 
be away from the market proper. Bunkering should cer- 
tainly be done away from the market to reduce the risk of 
contamination. The supply of stores is a relatively simple 
problem for small fishing vessels and if for special reasons 
in a particular port such supplies have to be loaded over 
the market quay little more needs to be done than ensure 
that the quay is readily accessible to road vehicles and 
that it is wide enough to allow one vehicle to pass a sta- 
tionary one. The loading of ice requires the use of chutes, 
conveyors, etc. and economically it would appear to be 
right to concentrate these facilities in one area near the 
ice plant rather than spread them along the length of the 
market. 
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DISCUSSION 

CONSTRUCTION AND LAYOUT OF 
MARKET HALLS 

Cardosa (Portugal) introducing the subject said that the con- 
struction and arrangement of market halls involved many 
factors. Comments should illustrate the interconnection 
between the design of halls to be built, or already built, and 
factors such as the quantity offish unloaded per time available, 
the size of unloading vessels, diversity of species, sizes and 
qualities of fish, state of processing on board, unloading 
methods, handling and sorting systems, sales methods, by 
auction or not, with or without display, control of shipping, 
fish flow, traffic flow, processing facilities ashore, maintenance, 
including cleaning, storage of gear, operation of supplies, and 
finally administrative methods employed. 

Layout of Brixham 

Gifford (UK) referred to Gifford's paper (Session V) which 
dealt with the smaller type of facility designed for boats in the 
15 to 25 m range of size. The policy decided upon at Brixham 
was to produce the most compact jetty and market hall cater- 
ing for some expansion over the next few years. It was assumed 
that this jetty would be used only for discharge and loading 
and that craft would not be expected or allowed to moor along- 
side it, as swinging and mooring space was available in Brix- 
ham harbour. The dimensions were based on the assumption 
that the offloading was done with a whip to the boat's mast- 
head, operated by a mobile winch on the quayside. The quay- 
side width of 3 m, which was quite small, was considered just 
sufficient for this purpose at Brixham. There was no intention 
of using this quay for longitudinal movement of fish or stores. 

The market itself was only 12 m wide for double-sided 
handling with a narrow gangway down the middle for con- 
veying the fish on hand trolleys. The width of canopy over the 
quayside was important permitting the whip to be used 
without fouling it, at the same time giving shelter to the unload- 
ing gang. 

The hall itself was designed so that there was no direct sun- 
light in the fish area. All light was from the side and it had a 
high degree of insulation. The ice hoppers were placed at the 
end of the jetty, so that they could discharge simultaneously 
into three vessels and into the market itself. Oil fuel could also 
be taken on board from a drydock at the end of the jetty. It 
was an open-pile jetty, which was often uncomfortable for a 
ship to lie alongside. However, floating fenders consisting of a 
square section timber covered with motor-car tyres filled and 
stiffened with expanding foam were provided. These would 
float in the water alongside and were restrained on chains. 

Effect of boxing at sea 

Cox (UK) dealing with mechanization of box handling within 
the market said the present method of landing fish in baskets 
or boxes of about 50 kg at Aberdeen enabled a rate of handling 
of 120/150 per hour to be achieved using the *'whip" method. 
Since this was a fast rate, it was considered that the provision 
of cranes or gantries would not speed it up, though it might 



permit saving one man in the gang. Improvement could only 
come about when boxing was done at sea and boxes were 
landed in stacks of three to six in number and handled by 
pallet or forklift trucks. This would, however, introduce 
another factor, that merchants would then be only able to see 
the fish in the top box, and sale by sample might be a more 
suitable alternative. 

Seo (Japan) called attention to Yano and Noda's paper. The 
relationship between boat length and the unloading operation 
was one of the things that had been learned from experience at 
many fishing markets. Troubles had been encountered, usually 
caused by neglecting the simple factor of width of the fish 
handling hall. For the sake of efficiency and for the prevention 
of quality deterioration, the width of the handling hall must be 
sufficient to allow the rightangular movement of fish from the 
quay. It was therefore necessary to allow sufficient width so 
that the load of the one fishing boat could be disposed of 
within a fish handling area of a length less than that of the boat. 
Otherwise the movement of fish and trucks would cause 
obstructions. 

Ship size important 

Meiners (Federal Republic of Germany) spoke on the design 
of market halls from the management point of view. His 
experience favoured halls designed in relation to the size of the 
ships to be unloaded. This meant that with the increase in size 
of the vessels to be unloaded, the width from the verge of the 
quay to the wall of the auction hall would have to be increased. 
They had a problem of how to cope with a 4.5 m width, which 
was sufficient for small ships, to be used for landing from ships 
of 4,000 to 5,000 g.r.t. vessels. 

The width of halls, just as that of quays, should also be m 
proportion to the loads on ships. This meant that you could 
not use a small and narrow hall, if you had to unload a large 
ship, because there was an optimal relationship between the 
ship, the width of the quay and the width of the hall. 

Dopplinger (Canada) reminded the Conference that one of the 
great bottlenecks in the fish handling chain was the actual 
method of unloading. There were many different methods in 
use, such as baskets, boxes, net slings, etc. Labour-saving 
devices such as bucket conveyors, in conjunction with horizon- 
tal or moderately inclined belt or slat conveyors, had been tried 
with varying success. This method, however, still required the 
presence of men in the hold to feed the conveyors by forking 
or otherwise manipulating the fish, which could be difficult if 
the fish were frozen together or were too large for one man to 
handle. One of the latest systems to come into the picture was 
the fish pump in all its various designs. Pumps had proved 
themselves to be efficient and fast but caused damage to the 
fish. While this was quite acceptable for meal production, it 
certainly was a drawback where fish for human consumption 
was concerned. Pumps were more suitable for smaller species 
such as herring. 

Lisbon design 

de Carvalho Cunha (Portugal) said that in the work done in 
Lisbon, a programme had been strictly followed. The studies 
were greatly influenced by technical data obtained during 
visits to the main Atlantic fishing ports of Western Europe 
including Spain, France, Britain, Belgium, Netherlands and 
Germany. Their new fishing port had very special require- 
ments. One particular characteristic was that it was to be 
situated close to a large urban zone. The sales halls resembled 
town market halls where the fish wholesalers and retailers 
came daily and where all operations had to be done rapidly. 
In spite of the difficulties involved, the sound principles of 
common sense had always been borne in mind. 
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Hopper (UK) said that the unloading rates of between 1 20 and 
150 baskets per hour reported by Cox would mean a net dis- 
charge rate per gang of about 5 tons offish per hour. By boxing 
the fish at sea, at Aberdeen they had increased the unloading 
rate to 13 tons per gang/hour. There was also a voluntary 
reduction of four men in the gang, who transferred to the con- 
ventional discharge offish. A bonus was the gain in quality of 
the product handled in this manner. 

The auction system 

Another point made by Cox was that if fish were boxed the 
unit of discharge could be increased to possibly a pallet-load 
of six or more boxes. There were so many subdivisions of the 
catch in terms of size, age, and species that to collect six or 
more boxes of the same type in the fish room would be very 
difficult. The pallet-load would have to be landed and then 
broken down into smaller units for redistribution over the 
market. It would therefore be worthwhile examining the role 
of the auction in the light of redeveloping market and auction 
halls. An auction system also required the boxes to be laid out 
for display which required costly quayside space. The auction, 
however, might not be so important as it was a few years ago, 
in view of the quantity of frozen fish now available. It had 
been found, in places like Hull, that prices at auction would 
climb so far but would stop at a point where good quality 
frozen fish at a cheaper or at least a similar price was obtain- 
able. The auction might thus be losing its value in some of the 
bigger ports where vast quantities of frozen fish were available. 

Stammers (UK) spoke of port buildings, remarking that he 
was especially interested in design for obsolescence. Because 
of the advance of fishing technology and improvements in 
fishing methods, he would be interested to learn whether such 
structures as auction markets and ancillary buildings should be 
designed for a limited life and, if so, what that life should be. 

Market hall needs 

Guckian (FAO) referred, in general, to mistakes that had been 
made in a number of developing countries in the provision of 
their marketing halls. First of all, a market hall should be 
basically a place where fish was sold either in bulk or by sample. 
This required a high order of lighting, whether artificial or 
natural sunlight. Many auctions took place between midnight 
and early morning so that artificial lighting was generally 
required. Several varieties of artificial lighting were in use from 
candles and gas, to the many forms of electric lighting includ- 
ing tungsten, sodium, rectified mercury vapour or various 
combinations of these. Anyone who looked at a codfish or a 
red snapper in a sodium vapour light would probably never 
eat fish again ! The same was true, to a lesser degree, of a 
mercury vapour source. Perhaps one of the fluorescent day- 
light types or a new rectified form of sodium might be the best. 

The quay must be relatively wide between the market hall 
and the quayside. There should be room in most ports for at 
least two lines of traffic to cater for forklift truck and vehicular 
traffic to and from the boats, as well as to serve the normal 
day-to-day maintenance needs of the quay structure. Provision 
for traffic flow through the hall itself, both transversely and 
longitudinally was also most important. The structure should 
be free of columns as far as possible and must be sufficiently 
high to take bulky loads; a minimum of 5 m clear height 
above floor level might be a useful standard. 

It was also most important that clear access from the rear of 
the market hall to the roadway system be provided. Adjacent 
to this there should be adequate parking facilities for vehicles 
so that they did not clutter the entrances and exits of the 
market hall, which invariably occurred in many of the older 
ports. 



Lomeli Delgado (Mexico) stated that in Mexico the only 
experience in the construction of market buildings was at Port 
of Alvarado. Alvarado was in an earthquake zone where there 
were frequent tremors and this called for vibroflotation 
methods because the angle of internal friction of the material 
determined that this was the most economic method as com- 
pared with piles or other systems. 

Modern touch at Esbjerg 

Bosse (Denmark) commented on the new auction hall in 
Esbjerg. In the framework of a thorough rationalization which 
was carried out there in the last few years, the auction hall (built 
in the early thirties) had been replaced. Originally 3,200 m 2 of 
floor space was available. The new hall provided 8,160 m 2 and 
with the control buildings gave more than 9,000 m 2 . Only 
cleaned and frozen fish were dealt with in the hall. In 1965 about 
30,000 tons of fish (valued at 35 million Danish marks) were 
auctioned and in 1968 approximately 25,000 tons at a value of 
17 million marks were expected. The basic reason for the 
reducing quantity was sales difficulties abroad. 

The hall was subdivided into two areas : the smaller one for 
traffic and the larger one for sorting and storage. A ventilation 
system had been developed for removing exhaust gases to 
prevent fish meant for filleting being spoiled. 

Fish and ice were transported to where the fish was sorted 
and graded. The graded fish was then put into special plastic 
boxes of 35 kg content. Internal transport was done by electric 
trucks. The quay had a zigzag form giving facilities for 18 ships 
so that about 36 cutters could be unloaded in one morning. In 
order to guarantee smooth transport flow, columns and inter- 
nal walls were not permitted in the hall, and this aided 
frequent flushing and cleaning. 

Practice in French ports 

Lafouge (France) referred to the handling offish in the princi- 
pal French ports. Designs varied in each port where the layout 
of the hall depended on the size of vessels berthing, the volume 
of catch landed and stored before sale and the extent of the 
sorting operations. In Boulogne, a port with large units and 
catches, the fish was landed by crane. The experience of the 
port authorities and the users had led to the design of halls 
with little space between the landing quay and the hall itself. 
The halls were completely open to the quay and there were no 
supports nearer than 15 or 18 m to the quay. This arrangement 
also facilitated unloading operations and the necessary longi- 
tudinal movement between the unloading and sorting area and 
the area where fish was displayed before auction. The hall was 
about 30 to 33 m long. New halls of 300 m being built by the 
Boulogne Chamber of Commerce would be of laminated 
wood on a framework of reinforced concrete and these would 
require less maintenance than steel. 

Campleman (FAO) remarked that the essential function of the 
market hall was selling. He would defend the auction but he 
could also appreciate that there was a lot of truth in Hopper's 
remarks about its disadvantages. Insofar as most auctions 
were carried out on the basis of display and of individual bid- 
ding, a number of difficulties presented themselves with regard 
to display. The market at Pedrougos, Lisbon, was of special 
interest, where, by means of an overhead gangway and fish 
merchants' offices with glass-fronted openings, the inspection 
by the merchant was greatly facilitated. There might be other 
methods which could facilitate not just the display and hand- 
ling of fish but also inspection and auction. 

The needs of buyers 

Winninger (Federal Republic of Germany) thought that some- 
thing which had not got due attention was the structure of the 
buyers' group, whether there were many small buyers or a few 
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big wholesalers. In his port they were confronted with the 
problem of a big concentration of buyers but also there was a 
vertical integration, that is to say, enterprises which really had 
been integrated in all operations, from the catching through 
unloading, down to the retailer. Whether there were some 
smaller buyers or a few bigger ones exerted some influence on 
the display methods used. If there were only a few big buyers 



larger containers could be used and unloading could then be 
more mechanized. If there were a large number of buyers then 
use would have to be made of the smaller box or container and 
the auction hall would have to provide sufficient room and 
interim spaces and areas where traders could pass through in 
order to inspect each different box as the fish would have to be 
sold in small lots. 
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SESSION VII 



Some Aspects of the Port Structure and 
Marketing System for Fishery Products 
in the United States 

by G. H. Lyon, C. Hoffman and G. A. Albano 



Certains aspects du reseau portuaire et du syiteme de commercialisa- 
tion des produits a la peche aux Etats-Unis d'Amerique 

Bien que Pampleur de Hndustrie halieutique des Etats-Unis rende la 
generalisation difficile, les auteurs decrivent de facon tres circon- 
stanciee la situation actuclle du pays en matiere de ports de peche 
et de commercialisation des produits dc la mer, fournissant des 
exemples qui en donnent une vue d 'ensemble. Us exposent d'abord 
fimportance pr6sente de Tindustrie des peches etatsunienne en 
s'attachant aux quant ites mises & terre at a la main-d'oeuvre em- 
ployee. En 1967, les pecheurs etatsuniens ont d^barque au total 
] .840.000 tonnes (poids vif ), pour une valeur de SE.-U . 438,3 millions. 
En 1966, Tindustrie employait 135.636 pecheurs et 88.748 travail- 
leurs a terre, le nombre de navires atteignant 82.122. Comme le 
relevent de nombreuses autres communications, on s'orientc nette- 
ment vers la construction de navires de plus grande taille. 

Les auteurs ne fournissent pas une liste exhaustive de tous les 
centres de peche, car il existc de nombreux petits ports et points de 
debarquement, dont beaucoup appartiennent a des entreprises 
privees. Le plus grand port de pdchc est San Pedro (Californie), qui 
rec.oit principalement des thons, ainsi que des anchois et des 
maquereaux, et alimente un important complexe de conserveries. 
Parmi les autres ports cites figurent Boston (Massachussetts) et les 
centres de debarquement de poisson destine aux industries des sous- 
produits. Le reseau portuaire est satisfaisant, et un haut degre 
d'efficacite est assure par le Corps of Engineers de TArmee etatsun- 
ienne. Du fait de 1'accroissement des importations de poissons et de 
produits derives, 1'industrie halieutique tend a se concentrer dans un 
plus petit nombre de ports. La communication fournit certaines 
precisions sur les probldmes de transport et sur I'emballage des 
produits de la pcchc en vue de leur transport. 

Les auteurs abordcnt ensuite le role de TEtat dans le d6veloppe- 
ment des ports, et mentionnent Jes nombreux organismes qui 
s'intressent au developpement et la gestion des ports de peche. 
En matiere d 'installations portuaires, la principale aide financidre des 
pouvoirs publics emane des villes et des Btats, mais on dispose 
egalement de fonds federaux. Les arrangements d'ordre administra- 
tif sont tres varies, et les auteurs fournissent des exemples de rede- 
vances pour 1'utilisation des ports et de leurs installations. 

La communication traite ensuite des diflerents circuits de com- 
mercialisation des produits de la peche aux Etats-Unis, en etudiant 
brtevement le marche interieur de gros de la Villc de New York. 
L'expose sur les me th odes de vente appliquees dans les principaux 
ports est illustre par des exemples des pratiques en vigueur a Boston 
(Massachusetts), Gloucester (Massachusetts), New Bedford 
(Massachusetts), Seattle (Washington), ainsi que dans la peche du 
menhaden. 

Les auteurs fournissent ensuite des indications sur le controle de la 
qualite, les services communs des marches, et le Market News Ser- 
vice du Bureau of Commercial Fisheries des Etats-Unis. 

En conclusion, ils presentent les grandcs lignes du programme 
permanent de developpement et d'entretien des ports. Si les depenses 
sont difficilcs a chiffrer avec precision, le budget du Corps of Engi- 
neers de 1'Armee etatsunienne atteignait en 1965 SE.-U. 589 millions 
pour les "Coastal harbors and channels". 



Aspectos de la estructura de los puertos y sistemas de mercadeo de 
productos pesqueros en los Estados Unidos 

Aunque por razon de su magnitud es dificil general izar sobre la 
industria pesquera de los Estados Unidos, los autores explican la 
situaci6n actual de los puertos pesqueros y mercadeo de pescado en 
el pals con muchos pormenores y con ejemplos que permiten for- 
marse una clara idea. La ponencia comienza explicando la magnitud 
actual de la industria pesquera de los Estados Unidos dando datos 
de los desembarques y de la mano de obra. En 1967 los Pescadores 
del pais desembarcaron 4.061 .000 libras (1 ,82 millones dc toneladas) 
de peso en vivo valoradas en 438,3 millones de d61ares (182 millones 
de libras esterlinas). En 1966 trabajaban en la industria 135.636 Pes- 
cadores y 88.748 empleados de tierra. En ese afto el numero de 
embarcaciones era de 82.122. Como se ha indicado en otras muchas 
ponencias, existe una clara tcndencia hacia la construction de 
embarcaciones dc gran tamafto. 

No se ha preparado una lista completa dc todos los lugares donde 
de desembarca pescado porque existe una infinidad de puertos y 
puntos de desembarque pequenos, muchos de ellos propiedad de 
empresas privadas. El ptierto mas importante es cl de San Pedro de 
California, conocido principalmente por los desembarques de atun, 
asf como de anchoa y caballa. Es la base de un enorme complejo de 
fabricas de conservas de pescado. Otros puertos mcncionados en cl 
documento son Boston, Massachussets, y aquellos en los que se 
desembarca pescado para fines industriales. El sistcma de puerto de 
los Estados Unidos es suficiente y lo mantiene en excelentes condi- 
ciones el Cuerpo de Ingcnieros del Ej6rcito. Con el aumento de las 
importaciones de pescado y productos pesqueros, existe la tendencia 
en la industria pesquera a conccntrarse en unos pocos puertos. En la 
ponencia se dan algunos pormenores de los problemas que plantea 
el transportc dc pescado y el embalaje para ello. 

La ponencia pasa a examinar la funci6n del Gobierno en la cons- 
trucci6n de puertos y las muchas organizaciones interesadas en el 
desarrollo y administration de los pesqueros. La principal ayuda 
financiera gubernamental para las instalaciones precede de fondos 
de ciudades y Estados, aunque tambidn se dispone de fondos fede- 
raies. Existen muchas organizaciones administrativas distintas y se 
dan algunas tarifas tipicas del empleo de puertos y sus instalaciones. 

Los autores pasan a ocuparse dc los distintos sistemas de merca- 
deo de pescado en los Estados Unidos, y mencionan brevemente el 
mercado al por mayor de la ciudad de Nueva York. Explican los 
metodos de venta en los principales puertos con especial referencia 
a los de Boston, Massachussets; Gloucester, Massachussets; New 
Bedford, Massachussets; Seattle, Washington y en la industria del 
menhaden. 

Describen con algunos pormenores asuntos como la rcgulacidn 
de la calidad, servicios de mercado comunes y el Servicio de Infor- 
maci6n de Mercados de la Oficina de Pesca Comcrcial de los Estados 
Unidos. 

Concluye la ponencia bosquejando los programas continues de 
construcci6n y mantenimiento de puertos. Es dificil determinar los 
gastos exactos, pero en el presupuesto del Cuerpo de Ingeniesor del 
Ejercito de los Estados Unidos, para 1965, el Capitulo "Puertos y 
canales costeros" se elevaba a 589 millones de dblares (245 millones 
de libras esterlinas). 
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THE task of relating a meaningful description of the 
overall fishing port structure and marketing system 
for fish and fish products for a country as large and 
varied as the United States with 24,640 km (15,400 mi) of 
coastline presents some special problems. The problems 
stem from the multiple use of harbour and port facilities 
on the one hand and the vast array of harbour sizes and 
types on the other. Coupled with these are the problems 
associated with a vast, complex and dynamic marketing 
system designed to deal with fresh, frozen and processed 
fish products. The mass with which we are dealing is a 
country composed of a land area of 9,065,000 km a 
(3.5 million mi 2 ) ; with a coastline of 24,640 km (1 5,400 mi) 
of which 6,520 km (3,700 mi) are on the Atlantic Ocean 
and Gulf of Mexico, 12,160 km (7,600 mi) on the Pacific 
Ocean, 1,760 km (1,100 mi) of Alaska coastline, and 
4,800 km (3,000 mi) on the Great Lakes. To treat the 
assigned subject therefore, the approach herein is designed 
to deal sufficiently in generalities to convey the broad 
picture and to provide sufficient examples and detailed 
descriptions to reveal specific situations and examples. 

Landings 

Landings offish and shellfish by United States' fishermen 
in 1967 totalled 4,061.0 million pounds liveweight basis 
valued at $438.3 million (182.5 million). The catch was 
880.6 million pounds less than the 1961 to 1965 annual 
average. The catch was valued at $34.0 million (14.2 mil- 
lion) 16 per cent more than the value of the annual 
average catch of the previous ten-year period. These data 
show a generally declining volume of total landings which 
are of higher value than those of recent years. The overall 
total however does not clearly reflect the true nature of 
the landings, for there are divergent trends in landings by 
species. Ranking highest in United States landings in 1966 
were: menhaden (30 per cent), salmon (8.9 per cent), 
crabs (8.5 per cent), tuna (6.2 per cent), and shrimp 
(5.5 per cent). In contrast on a value basis the five highest 
ranking were: shrimp (20.4 per cent), salmon (15.6 per 



cent), tuna (9.5 per cent), crabs (9.5 per cent) and oysters 
(7.0 per cent). 

Manpower, fleet and fish plants 

Employment by the fish industry in all positions in 1966 
totalled 224,384 individuals. This was composed of 
135,636 fishermen and 88,748 shore workers. In recent 
years the number of persons employed by the industry has 
declined. Peak of employment appeared to occur about 
1950 when 263,478 persons were employed. 

The number of craft operated by fishermen in 1966 
totalled 82,122 of which 12,677 were vessels of five net 
tons or larger. There appears to be an upward trend to the 
number of vessels being used. In addition, there has been 
a definite shift to vessels of larger size in recent years. 

Plants producing canned and industrial products 
totalled 663 (exclusive of duplication) in 1967. Of these, 
309 processed and canned fish products, 142 were involved 
in the manufacture of industrial products, and 235 pro- 
duced fresh and frozen fillets and steaks. 

Principal fishing ports 

A compilation of all places in the United States where fish 
are landed has not been made for there are numerous 
small ports, docks and landing facilities where fishermen 
off-load fish. For instance each remotely located firm or 
fish dealer may have private docking facilities where fish 
and shellfish are landed and processed for fresh sales direct 
to consumers or retailers or sold for processing. There 
are however some major ports for which data are com- 
piled and reported. Listed in Table 1 are 17 of the largest 
ports in terms of volume offish landed. 

The port with the largest volume was San Pedro, 
California, with landings amounting to 310.5 million 
pounds. This port is primarily noted for tuna landings 
but also anchovies and mackerel are landed in relatively 
large quantity. A large fish canning complex is located in 
the area. The port of San Pedro not only is the leading 
port in terms of volume but was also in terms of value 



TABLE 1. LANDINGS AT CERTAIN UNITED STATES PORTS, 1967 



Port 

San Pedro, California 
Pascagoula-Mpss Point, Miss. 
Cameron, Louisiana 
Beaufort-Morehead City, N.C 
Reedville, Virginia 
Dulac-Chauvin, Louisiana 
New Bedford, Massachusetts 
Kodiak, Alaska 
Empire, Louisiana 
Gloucester, Massachusetts 
Boston, Massachusetts 
San Diego, California 
Point Judith, Rhode Island 
Portland, Maine 
Rockland, Maine 
Brownsville-Port Isabel, Tex. 
Provincetown, Massachusetts 



310,520 


28,598 


i. 213,480 


5,200 


182,600 


4,800 


2. 151,400 


3,900 


143,500 


* 


116,100 


7,100 


115,650 


15,654 


111,000 


10,000 


106,300 


4,000 


83,000 


5,220 


77,800 


9,434 


62,153 


8,054 


57,600 


1,643 


47,600 


2,000 


44,000 


1,800 


34,000 


16,500 


i 18,538 


1,159 



Important species 

Tuna, anchovies, mackerel 

Menhaden and other industrial fish 

Menhaden and shrimp 

Menhaden and shrimp 

Menhaden 

Menhaden and shrimp 

Flounders, haddock, sea scallops 

King crab, salmon, halibut 

Menhaden and shrimp 

Whiting, ocean perch, haddock 

Haddock and cod 

Tuna 

Industrial fish 

Ocean perch and lobster 

Ocean perch and lobster 

Shrimp 

Whiting 



Total 



1,875,241 125,062 



* Data not available 

Source: Branch of Fishery Statistics, Bureau of Commercial Fisheries, United States 
Department of the Interior. 
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with landings valued at $28.6 million (11.9 million) in 
1967. Boston, Massachusetts has also been a leading fish- 
ing port in the United States. It is noted primarily for 
landings of haddock and cod. In recent years Boston has 
declined in relative importance as a United States fish- 
ing port. In 1967, 77,8 million pounds of fish worth 
$9.4 million (3.9 million) were landed at Boston. It was 
the leading United States fishing port in terms of value 
from 1927 until 1943. Since the end of World War II, 
international competition has influenced the decline in 
landings at this port. 

Ports landing industrial fish are usually high volume 
but low value ports. Typical among these are Pascagoula- 
Moss Point, Mississippi; Cameron, Louisiana; Beaufort- 
Morehead City, North Carolina; Reedsville, Virginia; 
Dulas-Chauvin, and Empire, Louisiana. Landing princi- 
pally higher value food fish among the leading fishing 
ports are New Bedford, Massachusetts; Kodiak, Alaska, 
and Boston, Massachusetts. 

Although there can always be improvement, the port 
system as a whole is adequate. A national effort by the 
United States Army Corps of Engineers to provide, pro- 
tect, and maintain the navigable ports has been carried 
on for almost one and a half centuries. Standards are high. 
The Corps has developed, by dredging and the construc- 
tion of locks and dams, some 35,200 km (22,000 mi) of 
inland and intracoastal waterways, including the Great 
Lakes connecting channels and the United States portion 
of the St Lawrence Seaway. About 30,400 km (19,000 mi) 
of these waterways are currently in commercial use and 
carry approximately one-sixth of the total ton-mileage of 
the Nation's intercity freight It has improved almost all 
of the coastal, Great Lakes, and waterway ports and 
harbours through which the United States carries on its 
vital waterborne domestic and world trade. In fact, all our 
major Atlantic coast harbours are man-made. In addition 
to some 500 commercial harbours it has built about 250 
small-boat harbours (United States Army Corps of 
Engineers, 1967). The United States* fishing industry also 
benefits as a result of these activities. 

The recent trend of the fishing industry is to use fewer 
ports for domestic landings. Fish and fish product imports 
are increasing. Fish block imports are levelling off, but 
the quantity of packaged fish and shellfish as well as the 
number of countries exporting to the United States are 
increasing. Imports from Mexico and Canada are entering 
in increasing quantities via motor truck. Expansion of 
facilities to process fish blocks into fish sticks and portions 
is being accomplished at inland points at a greater rate 
than at sea coast facilities. These trends are not because of 
inadequacy of ports, but because of the economics of the 
distribution system. 

The physical adequacy of the infrastructure roads, 
railroads, and air service is among the most advanced 
anywhere. It seems safe to say that all residences and 
business firms have access to public all-weather highways. 
There is a national system of interstate highways that will 
soon be 65,600 km (41,000 mi) in total length. The routes 
are so located as to connect as directly as possible with 
principal metropolitan areas, cities, and industrial centres 
as well as connect at border points with routes of conti- 
nental importance in Canada and Mexico. 

Both the network of ports and the supporting distribu- 



tion infrastructure are physically adequate. These two 
factors are probably the least important as problem 
causing factors in getting the fish from the sea to the con- 
sumer. Factors that are more of a problem are service 
handling equipment, and, for fresh fish, containers that 
will fit into the transport system. 

Transport problems 

As the American distribution system becomes more 
sophisticated, it becomes more and more difficult to 
obtain service for small shipments. This is compounded 
when the small shipments are perishable. For example, 
when there was nation-wide passenger-train service to 
most all of the communities, each train had an express car 
with a messenger. Iced fresh fish in the car was under the 
watchful eye of the messenger. He could make provision 
for the ice-melt and when necessary would make arrange- 
ments for re-icing. The passenger traffic has been diverted. 
Today the auto and the air-plane are used predominantly. 
The passenger trains service has been curtailed so drasti- 
cally that there is no longer nation-wide service in rail- 
express cars. The express company must now use motor 
trucks and make drastic changes in its distribution system. 
The company has divided the country into areas and 
selected a "hub" terminal near the centre of each area. 
The originating area traffic is moved on radial routes to 
the "hub", transferred to large truck-trailers or express 
cars for a particular destination "hub" where it is trans- 
ferred again to small trucks and moved on radial routes 
to ultimate destination. In this system iced fresh fish can 
no longer be shipped in wooden boxes that allow the ice- 
melt to drip out. Also there are no longer provisions for 
reliably inspecting and re-icing. The Bureau of Commer- 
cial Fisheries has designed a box that will not leak and is 
insulated to retard the melt. Tests show that the product 
can remain cold for up to five days and that it can be 
shipped along with frozen food and the product will not 
freeze. Future tests are needed to gain carrier acceptance 
and box manufacturers must be encouraged to produce 
the box. The box is made of wax-impregnated fibreboard. 
A polyethylene bag is put into the box with the lips of the 
bag placed over the edges. Foamed polystyrene slabs are 
inserted in the bottom and four sides. The fish prechilled 
to 33F is packed in the box and ice is added. The bag is 
twisted closed and secured with a wire tie. This prevents 
spillage if the package overturns in transit. A sixth slab of 
foamed polystyrene is placed on top. The box is closed 
and banded. The aim is to perfect a self-contained refrig- 
erated box that can move in air, motor, or rail transport 
without re-icing. 



GOVERNMENT ROLE IN 
HARBOUR DEVELOPMENT 

There are many Federal Government technical assistance 
programmes from which the United States' fisheries reap 
benefits of varying degrees. The Bureau of Commercial 
Fisheries (BCF), in the Fish and Wildlife Service of the 
Department of the Interior, has the primary responsibility 
to assist the fishing industry, but there are many other 
Federal and co-operative Federal-State assistance pro- 
grammes from which members of the industry may seek 
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help. Among these are the United States Army Corps of 
Engineers, the United States Coast Guard, the Depart- 
ment of Transportation and the United States Depart- 
ment of Commerce. An aid to the successful development 
of fisheries has been the advantage of good harbour 
facilities. 

The maintenance of ports 

The Corps of Engineers, United States Army, Depart- 
ment of Defense has had the responsibility since 1 824, to 
provide and protect harbours, navigable waters, and 
inland waterways. Here again the total concept is used. 
The efforts are toward multi-purpose rather than a single 
purpose port. The Corps is not primarily concerned with 
docks and appurtenances, but with navigation of channels, 
and protective breakwaters and waterways. The fishing 
vessels benefit from this work because deep enough water 
is provided for docking and navigation. Protective 
harbours are planned for emergency retreat. Turn around 
time between trips is improved. For new or improved 
facilities, State and local officials, after consulting the 
nearest district engineer, may request authorization for 
surveys through their congressmen. Federal funding of 
planning and construction projects requires specific con- 
gressional authorization. Congress holds hearings on 
specific proposals at which interested parties may be 
heard. Where feasible and beneficial to general public, 
congress may pass the project legislation. Congress not 
only considers the initial planning and construction but 
usually authorizes continual maintenance of the develop- 
ment. 

The United States Coast Guard, Department of Trans- 
portation, inspects vessels and personnel for safety; pro- 
vides aids-to-navigation on navigable waters and water- 
front facilities; provides rescue operations; controls 
movement and anchorage of ships and access to vessels 
and ports; and provides waterfront fire prevention facili- 
ties. It enforces the Oil Pollution Act to protect humans, 
fish, and wildlife from water pollution and contamination. 

Financial aid 

The main governmental financial assistance for docks, 
appurtenances, and facilities at ports comes from or is 
spearheaded by local governments. It may be city, State, 
or a combination of cities and States. Some Federal funds 
are available for port facility development and usually the 
local government is the applicant. For example, the 
Economic Development Administration, Department of 
Commerce provides technical assistance and public works 
in areas with severe unemployment. It helped rebuild the 
important fishing port of Seldovia, Alaska, after the 1965 
earthquake. It has conducted several feasibility studies 
for improving fishery facilities and made loans for ocean 
access docks and processing plants. Local governments 
handle at least the protective, safety, and sanitary respon- 
sibilities of the on-shore facilities. They may also request 
the assistance of the Coast Guard for on-water police, 
and fire protection work. 

Harbour administration 

The harbour terminal activity may be administered by a 
quasi-govemment port authority. The structure of the 



port authority varies from community to community. It 
may be composed of State and local representatives, a 
combination of county and city representatives, be repre- 
sented by several counties, cities, or may be the whole 
concern of any one of these. The authority is usually a 
self-perpetuating entity. It borrows capital, issues stocks, 
constructs facilities, provides services, recapturing costs 
through rentals and charges. Some may provide just the 
physical facilities and the administration is handled by a 
private contractor. It may be very complete by providing 
the personnel, handling equipment, warehouses, and even 
the promotional input assisting the users. 

Usually port communities will have at least a municipal 
or public pier and public small boat anchorages, but the 
port facilities will be predominantly used by entrepreneurs 
with a small amount of selective contract used. Many 
fishery processing plants are located close to the public 
navigable waters. The plants have adjacent docks where 
fishery vessels land their catch, the catch is sold or fac- 
tored to the plant. 



PORT CHARGES 

Most fishing ports of the United States have no formal 
tariffs or charges for the use of the waterways. Harbours 
are developed and maintained by the Federal Govern- 
ment strictly from tax supported revenues. In some com- 
munities fishing vessels are provided docking facilities 
without charge while loading supplies and off-loading 
their catch. On the other hand vessels docked for extended 
periods in these communities are assessed docking fees 
and in some communities all vessels must pay a wharfage 
fee regardless of the conditions of use. Sometimes, even 
though a facility is privately owned one or more piers are 
designated for public use. Little if any fee is collected for 
use of a public pier. It is not uncommon for private facility 
owners to expect vessel owners to purchase supplies from 
their ship's stores and to sell their catch to or through the 
pier owners. Some fishery ports have a "public authority" 
which provides the pier, offers shoreside rental space and 
publishes rental rates for shoreside and dock space. For 
example, at Brownsville, Texas, the authority Browns- 
ville Navigation District (BND) assesses charges for: 

(a) Seafood buyers at $1.00 (10s) per front foot per 
month for dockside space and $.50 (5s) per front 
foot per month for space not adjoining the water. 
For non-frontage space $900 (375) per year per 
acre 

(b) Vessel owners pay $3.75 (2) per hundred pounds 
for unloading shrimp, plus $7.00 (3) a month 
for guard service 

(c) Fish houses pay $30 (13) a month for guard 
service. 

The BND makes or pays for maintenance and repair 
of the docks, collects the garbage and trash without fee 
for vessels using facilities, and makes arrangements for 
all utilities for which the user is billed directly by the 
utility company. All buildings are constructed and main- 
tained by the firms renting space from the BND. 

At Point Judith, Rhode Island, the piers are owned by 
the State. Fishing and port vessels are charged $2.00 (1) 
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a day for vessels under 15 m (50 ft) and $3.00 (1 10s) 
a day for vessels over 15m (50 ft). Monthly rates vary 
according to vessel length and pier size, Table 2. 



TABLE 2. MONTHLY DOCKING FEE FOR VESSELS AT 

POINT JUDITH, RHODE ISLAND, 1967 



Length of berth 1.2 m(4ft) Wide Pier 


1.8m (6 ft) Wide Pier 


m(ft) 


Dollars per months 


Up to 13 (40) 


5.00 


8.00 


13 (40) to 14 (44) 


5.50 


9.00 


14 (44) to 15(46) 


6.00 


10.00 


15 (46) to 17 (52) 


6.50 


11.00 


17 (52) to 19 (56) 


7.00 


12.00 


19 (56) to 20 (60) 


7.50 


13.00 


20 (60) to 21 (64) 


8.00 


14.50 


21 (64) to 22 (68) 


8.50 


16.00 


22 (68) to 24 (72) 


9.00 


17.50 


24 (72) to 25 (76) 


9.50 


19.00 


25 (76) to 27 (80) 


10.00 


20,50 


27 (80) to 28 (84) 


10.50 


22.00 


28 (84) to 29 (88) 


11.00 


23.50 



Source: Fishery Market News Service, Boston, Massachusetts. 



MARKETING CHANNELS 

Fish and fishery products move through a variety of 
market channels from the points of landings to the con- 
sumer. The market channels principally utilized to market 
fish and fish products depends to a large extent upon the 
type offish, location or area of the country in which it is 
landed and to some extent the season of the year. In the 
North-Eastern area of the United States centred on Boston 
is located a groundfish industry. The market channels for 
fresh and frozen fish in this area and for this type of fish 
are shown in fig 1. The author points out that, "Dealers 




Fig 1. The chain of markets for New England fresh and frozen fish 

and chain stores are principal purchasers of fish at ports. 
They may process the fish into fillets or sell them whole. 
The larger dealers distribute fish through their own bro- 
kers in key cities to jobbers who supply the retail trade. 
Others sell through independent brokers to wholesalers 
and retailers. Some dealers ship directly to institutional 
buyers and retail stores, occasionally on a "cash and 
carry" basis. They also supply "secondary" wholesalers 



and processors who move fish to the retail dealer. Some 
chain stores handle the fish from the pier to their own retail 
outlets" (White, 1954). 

A study made by Gaston and Storey involved a more 
detailed analysis of market channels for fresh fish origi- 
nating at the Boston Fish Pier (Gaston and Storey, 1967). 
This study dealt with haddock, cod, pollock, and flounder. 
Of the fish shipped and included in this study most of the 
haddock were sold as fillets. Pollock was sold fairly 
commonly in either fillets, steaks or whole form, Table 3. 



TABLE 3. RELATIVE IMPORTANCE OF DIFFERENT PRODUCT FORMS 



FOR FOUR SPECIES OF FISH, 1964 



Product 
form 

Fillets 
Steaks 
Whole 



Haddock 



3,367 



1,087 



Flounder Cod 

(thousand pounds) 

296 364 

500 

374 172 



Pollock 



113 
105 

67 



Total 



4,454 



670 



1,036 



284 



Source: "The Market for Fresh Fish that originate from Boston 
Fish Pier Landings/* Recent Developments and Research in Fisheries 
Economics, Edited by F. W. Bell and J. E. Hazelton, Oceana Pub- 
lications, Inc., Dobbs Ferry, New York, 1967, 

Gaston and Storey also studied the types of firms that 
handled fish. "Overall, about 40 per cent of the fish was 
handled by some type of immediate wholesaler while most 
of the remainder, 60 per cent, went directly to the final 
recipient" (fig 2). Wholesalers and wholesaler-retailers 
were more in areas outside the New England area than in 
nfearby markets, Table 4. 



TABLE 4. RELATIVE IMPORTANCE OF DIFFERENT INITIAL RECIPIENT 

CLASSIFICATIONS IN FOUR MAJOR REGIONS OF THE UNITED STATES 

(AUGUST 1964, DECEMBER 1964, AND MARCH 1965 COMBINED) 



Recipient 
classification 



Institutions 

Wholesaler-retailers 

Wholesalers 

Retailers 

Restaurants 

Specialty outlets 



Geographic Region 



New North South Mid All regions 
England East East West combined 
(per cent of receipts in region)* 



2 
4 
2 
88 
4 
t 



2 

31 

35 

18 

8 

6 



11 

7 
75 



12 

1 

33 
54 



2 
19 
21 
48 

7 
3 



All classes combined 100 



100 100 100 



100 



* Based on shipment weights, with duplication removed. 

t Less than 0.5 per cent. 

Source : "The Market for Fresh Fish that originate from Boston 
Fish Pier Landings." Recent Developments and Research in Fisheries 
Economics, Edited by F. W. Bell and J. . Hazelton, Oceana Publi- 
cations, Inc., Dobbs Ferry, New York, 1967. 



Sixty-six per cent of the fish in the north-east region 
were handled by wholesalers and wholesale-retailers as 
compared with only six per cent in the New England area. 
The authors believed that a minor part of this difference 
in types of dealers by areas stemmed from differences in 
types of respondents but that by and large this is a true 
pattern. In turn fish distribution by the wholesalers and 
wholesaler-retailers was explained. The wholesaler- 
retailer retailed 36 per cent of the fish they handled and 
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Fijr -2. Composite marketing channels for fresh fish (thousand 
pounds shipped). Source: "The Market for Fresh Fish that 
originate from Boston Fish Pier Landings". Recent Developments 
and Research in Fisheries Economics, ed. F. W. Bell and 
J. E. Hazelton, Oceana Publications, Inc., New York, 1967 



of their wholesale sales, 36 per cent went to other retailers, 
50 per cent to restaurants and 14 per cent to institutions. 
The wholesalers sold 61 per cent of their fish to retailers, 
33 per cent to restaurants and six per cent to institutions 
(fig 2). 

Estimates of volume of sales offish moving through the 
various types of firm were made by the authors. Based on 
2.1 million pounds offish, 61 per cent were sold by retail 
grocery stores and 39 per cent were sold by retail seafood 
markets. Another 2.2 million pounds included sales to 
retailers by wholesalers and wholesale-retailers and direct 
sales to retailers by four Boston Fish Pier dealers. About 
24 per cent of the Boston fish were handled by restaurants 
and institutions. In addition the authors estimated that 
another 24 per cent of the Boston fish marketed was sold 
as fried fish 10 eat off the premises. This plus the fish pre- 
pared in restaurants and institutions results in about one- 
half of all Boston fish reaching the consumer in cooked 
form. 

Another indication of marketing methods for fish is the 
movement of fishery produci shipments out of Seattle, 
Washington in 1967. Shipments totalled about 45.0 mil- 
lion pounds, of that total truck shipments accounted for 
35.0 million pounds or 77 per cent, rail express car ship- 
ments totalled 8.0 million pounds or 19 per cent, and air 
transportation about 2.0 million pounds or four per cent. 
Of the 45.0 million pounds shipped from Seattle, approxi- 
mately 40.0 million pounds was frozen fish and shellfish 
and the remainder was in the fresh form. 

Inland wholesale markets 

The wholesale terminal fish market represents another 
important link in the fish marketing chain. An example 
of a wholesale fish market is the Fulton Fish Market in 
New York City which is the largest and most important 
wholesale food fish market in the United States. It 
receives more than 1 50 varieties of fish and shellfish and 
exerts considerable influence on other markets through- 
out the country because of its ability to handle large 



volumes of various kinds of fishery products. It is also an 
important centre for considerable volume of fresh-water 
fish and frozen processed ocean fish from Canada. Nearby 
are the offices of brokers and dealers handling imported 
fishery products entered through the New York Metro- 
politan Customs District. It receives fishery products by 
truck, rail, air, and steamship, and there are some landings 
at the Fulton Market docks by fishing craft which land 
species such as scup (porgy), butterfish, fluke and eas 
scallop meats (shucked aboard from shell stock). 

Receipts of various types of fishery products marketed 
through the New York metropolitan area in 1967 totalled 
410.0 million pounds. Of that total, 167.0 million pounds 
were received at New York City's Wholesale Fulton Fish 
Market and the remainder of 243.0 million pounds con- 
sisted of imported fish and shellfish entered through the 
New York Customs District. Landings by fishing vessels 
at the New York docks in 1 967 accounted for an additional 
3.0 million pounds. The two major species landed during 
the year were scup and scallops. By type of transportation, 
trucks accounted for 93 per cent of the receipts at the 
Fulton Fish Market, rail express less than one-half of 
one per cent, rail freight about five per cent, and vessel 
landings two per cent. 



METHODS OF SALE 

Most sales of domestic catch are made through negotia- 
tions between the seller and buyer. The former being the 
vessel owner or captain and the latter usually a fish whole- 
sale dealer, or processor. Where the fishing vessel is 
owned by a processor, or fish dealer or where the vessel is 
financed by a dealer or processor, the fishermen are 
usually obligated to sell the catch to the dealer or proces- 
sor at the market price for the particular day. 

Some ports provide sales rooms for fishermen where 
buyers and sellers of fish meet to consummate sales or 
where sales may be made by telephone. Fish auction is a 
method of fish sales found in some ports. In Boston, for 
instance, a fish auction is operated under strict rules and 
regulations as prescribed for the New England Fish 
Exchange. According to the "Rules and Regulations"; 
"The Exchange is intended in general for the accommo- 
dation of all fresh fish dealers, whether wholesale or retail 
of good credit and business standing who wish to buy 
fish discharged by vessels on the Boston Fish Pier" (Rules 
and Regulations, 1935). The auction method offish sales 
usually attracts relatively large numbers of buyers and 
sellers offish thereby helping to establish a reliable market 
place for fish. 

Contract selling is a common sales method in some 
fisheries In this type of selling a price is negotiated in 
advance of the catch. In addition to the negotiated price a 
contractural, agreement usually specifies quantities to be 
taken by the buyer, quality of the product, delivery point, 
etc. A contract usually is negotiated by an individual or 
group representing one or more fishermen who are mem- 
bers of a fishermen's organization. In some instances a 
method of determining a fair market price is specified in 
the contract rather than a specific price for an entire 
period. Isolated fishermen and dealers may agree to base 
the sales price on an accepted distant market price plus or 
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minus an average differential according to quality of 
product, and local supply and demand conditions. 

The consignment method of selling fish is practised on 
a very limited basis. In this method, fishermen ship fish to 
a broker or dealer in a distant market who negotiates the 
sale of the fish. The seller receives a commission for his 
services and the fish owner receives the sales value minus 
the dealer's commission. The consignment method of sell- 
ing has been declining over the years. An average com- 
mission by a dealer would amount to about 1 5 per cent 
of the price. 

Description of some of the sales methods commonly 
found in some ports and others that are usually identified 
with a particular fishery may help to understand fish 
pricing systems employed in the United States. The fol- 
lowing descriptions were taken from a report by the 
Organization for Economic Co-operation and Develop- 
ment, "Council Study of Price Systems in the Fishing 
Industries of Member Countries," Paris, 10 March 1966, 
C(66)l Part 11, Scale 1. 

Boston 

Landings are made at Boston Fish Pier and Atlantic 
Avenue Wharf, the latter being on a much smaller scale 
than the former but having a different method of price 
determination. Most of Boston, Massachusetts*, 62 
trawlers discharge at the Fish Pier and their catches are 
sold in the New England Fish Exchange selling room by 
auction. The Exchange is a private corporation operating 
by a decree of the Federal Court. It undertakes the record 
ing of all sales transactions, collection of monies and pay- 
ment to vessels, deducting a fee of one per cent of the 
gross value of a cargo for its services. Four commission 
firms provide the auctioneering service paid for by owners 
of the catch and the buyers are the 40 member-firms of the 
Exchange who pay an annual membership fee of $75 (3 1 ) 
plus $50 (20) for each extra buyer. Sales start at 07:30 
and cargoes are sold by species beginning with haddock. 
Thus the haddock content of all vessels in ports are dis- 
posed of before going on to the next species and more or 
less simultaneous discharging can commence, allowing 
the processing plants to start operations at about 08:00. 
The buyers, who bid on the "hailing fare" (the skippers' 
estimate of the weight of the catch) do not see the fish 
before purchasing and can refuse to take delivery if, 
during discharge, the quality of the fish falls below "first 
grade". In ihis case, the rejected portion of the catch is 
again offered for sale. Vessel owners cannot bid for fish 
offered by their own vessels but can refuse the highest bid 
if it is not acceptable. There are no fixed minimum prices. 

Gloucester 

There are over 20 processing firms at Gloucester, Massa- 
chusetts, principally engaged in the preparation of ocean 
perch fillets and headed and gutted whiting for the large 
North eastern wholesale markets. 

The fishermen's union operates a selling room, with a 
union representative acting as agent for the fishermen in 
the sale of ocean perch. A buyer must agree to pay for an 
entire cargo and, although he may sub-contract with 
others, settles directly with the vessel. Expenses connected 
with the selling room are borne by the union. 



Whiting catches are also sold in their entirety but here 
the price is negotiated directly between fisherman and 
merchant as are the prices for other species. Some small 
trawlers box their catches and send them direct to whole- 
sale markets in New York and other major distribution 
centres. 

New Bedford 

As in Gloucester, Massachusetts, the fishermen's union 
operates a selling room in New Bedford, Massachusetts, 
situated in a municipally owned building, with union 
agents acting as auctioneers. No fee is charged by the 
union for selling. There are about 175 vessels in the New 
Bedford fleet. 

Sales of scallops start at 07:00 and end when a bell 
rings at 07:30. Flounder and other groundfish are sold 
between 08:00 and an 08:30 bell. The merchant offering 
the last bid on any species before the bell rings becomes 
the buyer and settles directly with the vessel. The buying 
firms are those with docking facilities and they may re- 
sell part of their purchase to processing plants elsewhere in 
the town. 

At other less important ports in New England the most 
prevalent method of selling is by direct negotiation be- 
tween buyer and seller. 

The Menhaden fishery 

Menhaden vessels are usually owned by firms engaged in 
the production of meal and oil from the fish and crews are 
paid according to their catch. The amount paid to the 
fishermen does not, therefore, include the costs of the 
vessel, seine boats, net and much of the operating expen- 
ses, these being borne by the owners. The fishermen's 
remuneration varies with the volume offish taken during 
the season and can include bonuses, etc., for fishermen who 
stay with the vessel for an entire season. Menhaden 
fishermen are not strongly unionized. When paying for a 
catch from a vessel owned by another company the buyer 
computes the price at 60 per cent of the value of the men- 
haden products produced from the catch. 

Seattle 

The Seattle Fishermen's Exchange is a halibut fishermen's 
organization operated by vessel owners and halibut 
fishermen to sell halibut trips at auction to Seattle whole- 
sale dealers. The auction is operated by the manager of 
the Fishing Vessel Owners Association and the Secretary- 
Treasurer of the Deep Sea Fishermen's Union. 

During the Pacific halibut fishing season (April to 
October), halibut vessel fares are sold at auction each day 
in an Exchange Room located on a Seattle pier. The 
vessel name and halibut hauls must be posted on the 
Exchange board by 08 : 30 if it is to sell at auction on that 
day. The names of Seattle wholesale dealers are posted 
alphabetically across the top of the board. Bids are made in 
cents and tenth-of-cents per pound for sizes of halibut 
classified as chicken, medium and large (dressed heads-off 
weight basis), and two per cent of the weight is deducted 
for ice and slime. The minimum bid is one-tenth cent per 
pound or $10 (4), whichever is larger. Only one auction 
is held each day, except on Fridays, when an afternoon 
auction is held at 1 5 : 00 for vessels arriving too late for the 
08: 30 posting. 
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There is no true auction for trips of troll-caught salmon. 
Presently, the salmon caught is sold by contract to one 
firm for the entire season ; contract is awarded to the high- 
est wholesale firm bidder at the beginning of the season. 

In South-East Alaska ports of Juneau, Ketchikan, 
Pelican, Petersburg, Sitka, and Wrangell, both halibut 
vessel deliveries and troll-caught salmon landings are sold 
at auction in a single exchange room in each port. Bidding 
starts at 09:00, with minimum bid increases for halibut at 
one-tenth cent per pound, and for salmon the minimum 
bid unit is one cent per pound. 

QUALITY CONTROL 

Considerable effort is expended in maintaining the quality 
of fish and fish products as they are moved through the 
marketing system from the fisherman to the consumer. In 
addition to minimizing the retardation of quality during 
transit through refrigeration, many processors of fish 
products have individual firm quality control programmes 
applicable to their products and the United States 
Department of the Interior, Bureau of Commercial 
Fisheries provides an inspection service on a fee-for- 
service basis. The inspection service is impartial and applic- 
able to fresh, frozen, canned, and cured products. Inspec- 
tions help fishermen, dealers, and processors to determine 
whether the terms of contract or purchase orders are ful- 
filled; may supplement processors quality control pro- 
grammes; helps to establish the inventory loan value of 
the product on-hand and to settle claims for damages 
which occur in transit. To facilitate the inspection pro- 
gramme United States Grade Standards have been de- 
veloped by the United States Department of the Interior 
for some fourteen different fishery products. (Fishery 
Products Inspection, 1965) 

COMMON MARKET SERVICES 

Common market services offered fishermen are princi- 
pally a function of co-operatives or unions. The Fishery 
Co-operative Marketing Act of 1934 establishes require- 
ments and limits within which fishery co-operatives may 
organize and operate. Fishermen may organize to carry 
out any or all production and marketing functions on a 
common basis. These may include financing vessels, 
pooling of the landings for advantages accruing through 
volume of sales, transportation, processing or storage. 
Some co-operatives also provide common services through 
the purchase of fishermen's supplies of all types, and the 
joint use of fishermen boat repair facilities, gasoline and 
oil sales and boat parts. Fishermen's unions often help 
fishermen provide joint-use facilities such as fishermen's 
sales facilities. Common arrangements for containers are 
unusual. The wide distribution of fish, the high cost of 
container management and return of empty containers 
have thus far precluded the use of commonly owned 
re-usable containers. The trend is rather toward disposable 
fibreboard containers. 

MARKET INFORMATION 

The Market News Service of the United States Bureau of 
Commercial Fisheries collects and disseminates regularly 



and promptly accurate and complete marketing informa- 
tion on fishery products and by-products, current trends, 
developments, and research findings in this country and 
foreign countries of interest to the fishery and allied 
industries of the United States. 

The Bureau's Fishery Market News Service is thirty 
years old, having been established in November 1937 soon 
after the first funds were appropriated by Congress for 
"collecting, publishing, and distributing, by telegraph, 
mail, or otherwise, information on the fishery industry, 
information on market supply and demand, commercial 
movement, location, disposition, and market prices of 
fishery products". 

The major overall policy of the Fishery Market News 
Service is to provide daily or current unbiased and accu- 
rate market data that fishermen, vessel owners, the fish 
trade, and the fishing and allied industries are not capable 
of providing for themselves. 

The first Fishery Market News Service office was estab- 
lished in New York City in November 1937. There are 
now eight such field offices, seven of which publish and 
mail daily mimeographed reports entitled Fishery Pro- 
ducts Reports. These field offices are located at important 
fish landing ports, principal wholesale market centres, or 
processing areas Boston, Massachusetts; New York 
City; Baltimore, Maryland; Hampton, Virginia; New 
Orleans, Louisiana; Chicago, Illinois; Terminal Island, 
California; and Seattle, Washington. 

The three major objectives of Market News are to: 

(a) Provide the fishing industry with current infor- 
mation on landings, receipts, prices, demand, 
market, stocks, imports and exports, and new 
developments in domestic and foreign fisheries 
that are needed for the orderly marketing of 
fishery products and by-products. 

(b) Act as a clearing house and disseminate informa- 
tion on fishery studies and research by states, 
federal agencies, and others 

(c) Act as a clearing house and disseminate infor- 
mation on new publications or articles related to 
fisheries, and legislative actions by Congress. 

The market information published by the Market News 
Service is picked up by trade periodicals, radio stations, 
newspapers, public relations and other business firms. 
Ultimately it reaches an audience considerably larger than 
that indicated by the Market News mailing lists. The 
Market News Service Fishery Products Reports are 
mailed to about 10,000 subscribers in the United States, 
Canada, Latin American countries, and many other 
foreign countries. These reports are mailed free by 
regular surface mail. Some subscribers both in the 
United States and in foreign countries wish to receive 
them by air mail and pay for the postage costs involved. 

The information published in Market News reports 
accomplished the following: 

(a) Aids in the effective and orderly distribution and 
fair pricing of fishery products and by-products, 
and facilitates trading because it is unbiased and 
accurate 

(b) Places fishermen, dealers, processors, brokers, 
commission agents, and retailers on an equal 
bargaining basis, and provides for pricing on a 
broader pattern than just a single market area 
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(c) Helps to determine markets to which to ship in 
order to obtain better distribution and more 
profitable returns, and thereby prevents gluts and 
shortages 

(d) Permits a firm, individual, or organization to 
make intelligent and profitable buying, selling, 
investment, and management decisions based on 
actual developments 

(e) Provides essential information for use by muni- 
cipal, State and Federal governments in legisla- 
lation and executive decisions 

(f ) Provides essential price series and other market- 
ing data for researchers and analysts 

(g) Aids in determining past, present, and future 
developments in price, production, transporta- 
tion, storage, and foreign trade 

(h) Supplies basic data for determining the proper 
utilization for United States fishery resources and 
the place of fisheries in the economy 

All of the information collected by the Fishery Market 
News Service is obtained on a completely voluntary basis 
and it is never reported in such a way as to reveal the 
operations of a single enterprise. Nor is information 
received in confidence made available to tax or enforce- 
ment agencies. The Service has no legal authority to 
demand the information it obtains from fishermen, 
wholesalers, processors, transportation agencies, and 
others. It operates successfully because it has been able to 
evoke a spirit of co-operation in the industry and has 
demonstrated that the results justify the fullest assistance. 



PORT MAINTENANCE AND DEVELOPMENT 

The continuous programme of harbour development and 
maintenance carried out by the United States Army 
Corps of Engineers applies to both major and minor 
harbours and therefore provides adequate channels for 
the movement of fishing vessels. Harbours are generally 
considered adequate to the needs of fishermen. However, 
where needed and proper justification is provided, the 
United States Army Corps of Engineers will provide 
dredging to support the development of new and main- 
tenance of old commercial fish and shellfish channels and 
harbours. Natural harbours and channels are being pro- 
gressively improved to provide for greater depths required 
for larger vessels. Depths of 1 1 m (35 ft) now generally 
exist at primary harbours on the Atlantic and Gulf coasts. 
Depths of 9 to 12 m (30 to 40 ft) exist on the Pacific coast. 
Channels and harbours of lesser depths have been pro- 
vided for commercial fishing. It is difficult to ascertain the 
dollar amount spent in support of commercial fishing by 
the United States Army Corps of Engineers since all 
harbour and inland waterway development in some 
measure aids commercial fishing. As an indication, the 
Corps of Engineers' budget in 1965 for "Coastal harbours 
and channels" amounted to $589.0 million (245 million). 
Principal shortcomings of the system appear to exist 
within the port facility and beyond to the consumer. In 
some instances port facilities have become antiquated and 
have not kept pace with changing needs of the fishing 
industry. Principal shortcomings appear to be associated 
with handling of fish at the pier; fish sales techniques, 



where rigid terms of sale impede entrepreneur initiative 
and flexibility in the sale and handling of fish landings; 
and in the transport of fresh fish in small quantities. 

No systematic continuous programme is underway to 
improve port facilities. However, port authorities are 
constantly striving to improve conditions, reduce costs, 
and expedite the movement of products. A recent project 
now pending approval, for example, would study and 
develop a comprehensive plan for a complete-service type 
model fishing port facility. The proposed project is the 
Port of Newport, Oregon. One objective of the study is to, 
"develop service and technology for a 'Model Fishing 
Port' for benefit of the national fishing community". 
The proposal envisions a port with all of the required 
service facilities, such as the proper kind and amount of 
ice, cold storage facilities, quick freezing facilities, a fish 
offal processing facility, boat sanitation facilities, modern 
fish off-loading techniques, gear repair and storage facili- 
ties and ideal dock and slip design. This project is pending 
approval of funds by the Economic Development Ad- 
ministration of the United States Department of Com- 
merce. Total project cost would amount to $200,000 
(83,400). 

A project recently approved by the Economic Develop- 
ment Administration provides $1.2 million (500,000) in 
grants and a $1.6 million (660,000) loan to expand port 
facilities in the Brownsville, Texas, area. Of this $720,000 
(300,000) will be used to expand the fishing harbour and 
local contributions will total $480,000 (200,000). The 
project will include a new basin, improvement of docks 
and ramps, widening of a road, installation of street lights, 
se.wer lines and a 1.0 million gallon water tank. Both of 
these projects are jointly financed by the federal and local 
governments. No international assistance is provided. 

To facilitate the movement of small quantities of fresh 
fish, considerable work has been carried out toward the 
development of a leak proof container suitable for ship- 
ment by train, truck, and air. This work is being conduc- 
ted by governmental agencies, by private fish industry 
groups, and by private transportation firms. These groups 
work co-operatively to help design the much needed 
containers. 
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Billingsgate Inland Wholesale Fish 
Market, London 

by C. Wiard 



Lt march* inttrieur de gros * poiason de Billingsgate (Londres) 

Bien qu'elle soit depourvue d'un port de pgche, la petite ville de 
Billingsgate offre a un certain nombrc de petits ports de peche et aux 
importateurs des installations de base pour la commercialisation du 
poisson. Elle offre ainsi un marche pour les ventes a la criee qu'on 
pourrait difficilement trouver dans beaucoup de ports de pdche 
isolcs. 

Apres avoir fait 1'historique du marche intdrieur de gros pour le 
poisson de Billingsgate (Londres), le document decrit la structure 
des bailments actuels, de meme que les travaux recemment entrepris 
pour affronter 1'augmentation considerable de la circulation routiere. 
Le document decrit egalement les criteres d'administration et de 
gestion du march, de mfime que les services fournis par ces derniers, 
notamment Jes excellents systemes de controle de la qualite des 
crustaces et des mollusques. Le document traite egalement du per- 
sonnel, des operations quotidiennes et du taux actuel desdroits 
exigds. L'auteur attire 1'attention sur la flexibilitd des services 
offerts par ce marche et fait ressortir le vaste eventail de varietes de 
poissons vend us au cours de ces dernieres annees. 



Mercado interne al por mayor de pescado de Billingsgate, Loodres 

Aun sin ser un puerto de pesca. Billingsgate proporciona los medios 
primordiales de comercializaci6n a varios puertos de pesca poco 
importantes, y a las importaciones de pescado, actuando asi como 
un mercado de subasta mejor que el que podrian constituir varios 
puertos aislados. 

Despues de exponer los origenes del mercado interne al por mayor 
de pescado de Billingsgate, se describe la configuraci6n de los 
actuates edificios y las recientes mejoras para hacer frente al con- 
siderable aumento registrado por el trafico de carretera en estos 
ultimos aflos. Se informa tambien de qui6n es el propietario del 
mercado, quidn lo administra, los servicios que proporciona como 
el control de la calidad de los mariscos, efectuado por los procedi- 
mientos mas modernos- el personal del mercado, las operaciones 
diarias y las tarifas de los actuates impuestos. 1 autor subraya la 
flexibilidad de las disposiciones adoptadas por el mercado y las, 
numerosas clases de pescado que se han vendido ultimamente. 



A THOUGH in most cases definition of a fishing 
port implies the provision of primary marketing 
facilities for the distribution of landings, there 
are many instances where the first sale and the transfer of 
ownership of the fish is located at some distance from the 
quayside. Such a terminal as New York's Fulton Market 
or Billingsgate Market in London can fulfil this essential 
port function for not one but many points of landing. 
Where transport between ports is available it may well be 
that such a centralized market is more efficient than a 
number of scattered ones, permitting a greater concen- 
tration of buyers and a wider variety of produce. 

Although a large proportion of the sales in Billingsgate 
Market are secondary sales, having first been sold at the 
port, a very high proportion are first sales of fish sent on 
consignment by fishermen and by foreign exporters. The 
following description of the operation of a centralized fish 
market, although not now attached to a fishing port, is 
illustrative of the problems and trends in the purely 
marketing function of fishing ports. 

Historical origin and evolution 

Billingsgate is almost a foundation stone of the history 
of London and even in the 20th century much of its 
character and trading principles differ very little from the 
pattern of 1699 when the first Act of Parliament relating 
to the Market was passed, by which Billingsgate was made 
a "free and open Market for all sorts offish whatsoever". 

Early maps of the area show Billingsgate to be a dock 
or a clear inlet from the river which if it had been situated 
on the coast would no doubt have been considered a 
harbour. 



As a port serving London, vessels discharged cargoes 
of all kinds and in the reign of Ethelred (866 to 871) laws 
for regulating, customs dues on ships at "Blynesgate", 
then the only wharf serving London, were enacted. Later 
it would seem that Billingsgate was firmly established as 
a kind of Custom House besides a Port, for it is recorded 
that in 1385 the "Custom House was re-built". The fact 
that even today Billingsgtae and the Custom House are 
adjacent lends weight to this theory of transition. 

With the passing of the Act of 1699, the Market became 
identified with fish only, the produce of the land no 
longer being handled at Billingsgate; whilst the main 
source offish supply undoubtedly was the River Thames 
from the mouth, to the upper reaches where even as late as 
1810 salmon were known to have been taken. 

From an open dock where the fishing vessels berthed, 
often with their bowsprits over the upper windows of 
nearby shops to an open space with no head shelter in 
1800, a building bounded by the river on the South and 
Lower Thames Street in the North, with shops, stands, 
basements, offices, and giving complete protection from 
the elements would appear in 1850, to be the first attempt 
to erect a purpose built Market, the earlier erections 
being a multitudinous growth of odd assorted rough-hewn 
structures. A wooden roof, the introduction of gas light- 
ing, the filling up of the Dock, and a new riverside frontage 
to the design of a Mr Bunning, with an Italian facade, 
were all effective improvements. 

An improvement to the roof followed but very little 
was done to the Lower Thames Street frontage until the 
commencement of building of the present Market in 1874 
Opened in 1876, the area of the Market was almost 
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doubled by the acquisition of nearby properties. Electric 
lighting was introduced, facilities for shell fish boiling, 
and when completed Billingsgate was then considered the 
finest Fish Market in Europe. 



SITE, LAYOUT AND FACILITIES 

The area of the covered Market today is approximately 
4047 m 2 (one acre) and is roughly square in shape. 

On the East and West sides from the front entrances in 
Lower Thames Street to the rear of the Market, a total of 
IS large shops are situated with basements and two upper 
floors of offices. These shops house some of the largest 
firms in the Market, some of which are family concerns 
which have held tenancies in the Market for over 200 years. 

The central area of the Market is divided into Avenues 
for pedestrian traffic (retailers) and Stands for wholesalers. 
A Stand is a portion of the Market floor, presumably so- 
called because that is where the wholesaler stands. In area 
these range from 4.2 to 5.6 m 2 (45 to 60 ft 2 ) and whilst a 
small firm will be content to occupy one such Stand, larger 
firms may rent three or four as a complete unit. 

Adjoining the Market and to the West is an area of 
approximately 4047 m 2 (one acre) on which formerly were 
a number of warehouses. When these became derelict 
they were demolished and the area purchased in 1936 for 
an enlargement of the Market. The advent of World 
War II however, prevented the improvements then en- 
visaged; the area was cleared and made available for 
heavy vehicles which now bring fish to the Market. 

With the end of the war came fresh thoughts of improve- 
ment, and after much careful consideration of the chang- 
ing pattern of trade, principally that no fish was being 
delivered by way of the river and that all supplies travelled 
overland in some form or other, it was appreciated that 
the pre-war notions of enlarging the Market were no 
longer valid; instead, a greater area of parking space was 
needed. 

The aforementioned area was resurfaced in 1961 ; an 
extension to the quayside, some 113m (370 ft) long and 
18m (60 ft) wide was built over the River Thames, not as a 
quay for vessels, but to add to the area needed for park- 
ing; a new shell-fish boiling house was constructed, com- 
plete with stainless steel steam-heated boiling pans, and a 
steam extraction plant. 

The scheme also provided a porters changing room 
with steel clothes lockers, shower baths washing and toilet 
facilities and a drying room for their working clothes. 

Ten shops smaller in size than others in the Market 
were erected at the river end and finally a small dormitory 
was erected adjacent to the Parking Area for the use of 
drivers of vehicles arriving in the early hours of the 
morning, who, in many cases, have driven from a port 
320 to 480 km (200 to 300 mi) distant. 



OWNERSHIP AND MANAGING AUTHORITIES 

Under various Acts of Parliament the ownership of the 
Market is vested in the Corporation of the City of Lon- 
don, who delegate their authority to a body of its member 



known as the Billingsgate and Leadenhall Markets Com- 
mittee. 

Bye-laws, Rules and Regulations for the control of the 
Market and activities therein are agreed by the Lord 
Mayor, Aldermen of the City of London and members 
of the Court of Common Council, who are also charged 
under an Act of Parliament with appointing a Clerk and 
Superintendent for the daily management of the Market. 

The Billingsgate and Leadenhall Markets Committee 
meet once a month to receive and consider matters laid 
before them by the Clerk and Superintendent. 

The agenda for such a meeting contains references to 
applications for tenancies of stands, shops or offices in the 
Market; the termination of such a tenancy usually 
through retirement or ill-health of the tenant; details of 
the tenant; details of the monthly tonnage offish passing 
through the Markets; details of staff recruitment, 
sickness, retirements, promotions, etc; and visits to the 
Market by interested parties, etc. 



ORGANIZATION AND ADMINISTRATION 

The Market Bye-laws at present in force were sanctioned 
by the Board of Trade in 1 876 ; amended in 1 880 and 1 907 
supplemented in 1936 and 1940. All such amendments 
and supplements are approved by the Board of Trade 

In the main these Bye-laws furnish the Clerk and Super- 
intendent with authority to collect Tolls on all fish brought 
to the Market, to make charges on wholesalers for the 
occupation of stands, shops, etc., and to license and con- 
trol porters. 

The years since the adoption of such Bye-laws have 
seen many changes in the pattern of trade; methods of 
transport; handling and economics involved in maintain- 
ing the Market. It follows, therefore, that many of the 
present Bye-laws are out-dated and outmoded, and the 
need for complete revision is very urgent. 

Since, however, plans are afoot for the possible com- 
plete rebuilding of the Market, after mature reflection it 
has been decided not to re-draft the Bye-laws until such 
rebuilding is complete and the type of regulations, orders 
etc., for the control of the Market activities in the new 
circumstances are clearly apparent. 

All fish is brought to the Market by road vehicles, 
having been collected from nearby rail-heads, or having 
travelled direct from the fishing port. 

Retailers attending the Market may either take their 
purchases away in their own transport or they may avail 
themselves of a delivery service operated by private trans- 
port contractors. 

Sanitary inspection and maintenance of the buildings 
is the responsibility in the first instance of the Clerk and 
Superintendent, who, however, has the services of the 
Medical Officer of Health and the Surveyor for the Cor- 
poration of the City of London. 

Quality control of flab 

Various forms of quality control exist at all the sources of 
supply, both British and foreign ports despatching fish to 
London. 

The daily inspection offish at Billingsgate, however, is 
in the highly experienced hands of fish "meters" or 
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inspectors of the Worshipful Company of Fishmongers, 
one of the oldest of the great Livery Companies of the 
City of London; the first chronicled records of a Guild of 
Fishmongers being earlier than 1 154. 

Various Charters from the reign of Edward I until that 
of James I have authorized the control exercised by the 
Company on fish entering London. In addition to these 
Charter powers, the Company has statutory powers 
under the Salmon and Fresh Water Fisheries Act of 1923, 
the Fisheries (Oyster, Crab and Lobster) Act of 1877 and 
the Sea Fishing Industry Act of 1938, authorizing prose- 
cutions for illegal methods of fishing and of marketing 
during the closed seasons, or of undersized fish. 

An important aspect of the Company's work is con- 
cerned with shellfish. Samples of all oysters, mussels, etc., 
coming to London from Great Britain and abroad are 
regularly examined and failure to reach the standard 
required by the Company results in the prohibition of 
sales and the institution of enquiries at the source of supply. 

Whilst the Company's Charter applies only to the City 
of London, the benefit of its control in guarding against 
the spread of such diseases as typhoid fever extends to the 
whole country, for the Company's especial knowledge 
and experience is much sought after by other authorities 
within the kingdom This valuable service is rendered to 
the country at large and to the City of London and Bil- 
lingsgate in particular, entirely without charge. The 
inspection of all supplies to Billingsgate if such were to 
be the responsibility of the Market Authority would 
undoubtedly involve an expenditure of several thousands 
of pounds per annum. 

Market administration staff 

The total number of staff attached to the office of the 
Clerk and Superintendent of the Market is 52. Of this 
number the office administration concerned with the let- 
ting of shops, stands; collecting of rents, tolls; the pur- 
chasing of materials for maintenance, etc., the recording 
of stocks of material; the payment of salaries and wages, 
and the keeping of statistics consists of one Principal 
Assistant to the Superintendent; four male clerical staff, 
senior and junior; one female clerical assistant (a com- 
bined secretary and telephonist) plus two male toll clerks 
whose duties consist of collecting and collating details of 
all fish being brought ro the Market. 

The protection of Market property, general law and 
order and adherence to the Bye-laws is enforced by the 
Market Constabulary, a force consisting of two Sergeants 
and 1 2 Constables who are sworn in as extra Constables of 
the City of London. 

This private police force is under the direct control of 
the Clerk and Superintendent of the Market. 

The day-to-day maintenance of the buildings is in the 
hands of a works foreman and a staff consisting of a 
plumber, painter, carpenter, drain man and two skilled 
labourers. A skilled engineer/electrician, and assistant 
and two stokers are responsible for operating and main- 
taining large solid fuel boilers for the provision of hot 
water, steam heating, the means of boiling shellfish and in 
general maintaining and cleaning the entire electric 
lighting system. 

The staff also includes a foreman and eighteen men 
engaged in the daily cleaning of the market, including 



toilets, stairway passageways, and, most important of-all 
the hosing down of the main Market floor. 

Cleaning the market 

This is completed in three stages. The initial foray into the 
Market is to collect broken boxes, pieces of wood, wire 
bands, etc. This is followed by a thorough sweeping of 
the area to remove fish offal, heads, guts, skins, etc., with 
which the floor becomes cluttered as a result of filleting 
for personal use by salesmen, porters, etc. Then the main 
cleaning agent is brought into use. Lengths of 7.6 cm (3 in) 
bore leather hose give a water pressure of 422 g/cm 2 
(60 Ib per square inch). Every square inch of the floor is 
subjected to a heavy concentration of water under high 
pressure and is cleansed of fish oil and fish matter. 



CHARGES FOR USE OF PREMISES AND 
SERVICES 

The main income is derived from the letting of shops, 
stands and offices to wholesalers and is augmented by a 
toll charge levied on all fish brought in, and to a lesser 
extent by a charge levied on Shellfish Boiling. 

The present rent charges are a matter of negotiation 
but the Corporation of London as landlord does not seek 
to handicap the wholesaler with a rent which is an encum- 
brance to the business. The rent of stands in the Market is 
at the rate of 18 cents (Is 6d) per 0.09 square metre (per 
square foot) per week with 21 cents (Is 9d) for corner 
stands with two "selling frontages 91 . 

Tolls on fish is at the rate of 2 cents (2d) per 50.8 kg 
(cwt). 

Office rents are subject to negotiation, but again are 
kept to a reasonable figure. In the large shops which 
include two floors of offices above and a basement 
below, the tenants are responsible for the rates on such 
property. 

The General Rates of the whole Market are borne by 
the Corporation of London, together with the cost of 
lighting, water for cleaning, etc., the rents of stands being 
inclusive of rates. 



TERMS OF BUYING AND SELLING 

Wholesalers in the Market are classified as Inland Whole- 
salers who purchase their supplies in the British Isles from 
a port wholesaler or from an overseas exporter. 

A relatively small amount offish is sold on commission 
in Billingsgate on behalf of the Port Wholesaler, the 
Billingsgate man taking a percentage of the price obtained. 

Initial enquiries as to the terms of obtaining fish from 
the coastal merchant or the overseas exporter would 
indicate that all sales are made at a fixed price. Whilst the 
original bargaining may conclude with a figure being 
agreed upon between the parties, such is their relationship 
after many years of contact by telephone each day, that a 
sense of mutual trust is created enabling the Billingsgate 
merchant to telephone the next day when sales are com- 
pleted and inform his supplier that the "market" went 
against him and the fish realized such a low price that 
after deducing expenses and a small margin of profit for 
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himself he will be obliged to return to the sender 12 cents 
(Is) or more per 6.4 kg (1 stone) less than the price for- 
merly agreed upon. 

This arrangement is totally acceptable both to British 
and overseas suppliers, who appreciate that the reverse 
position may result the following day, when 1 2 cents or so 
(Is) per 6.4 kg (1 stone) in excess of the figure previously 
agreed may be returned, should they have forwarded to 
the Market a variety of fish which was in short supply or 
when the particular consignment was of outstanding 
quality. 

Whilst the Billingsgate merchant, again by personal 
arrangement, may agree to settle his account with his 
supplier either weekly or monthly, in selling fish to the 
retailer, the emphasis today is on immediate cash settle- 
ment or, at most, weekly settlement. Nevertheless, the 
relationship between the Billingsgate merchant and the 
retailer is as personal as between the Billingsgate mer- 
chant and his supplier with the result that some retailers 
who are consistent purchasers from a particular firm will 
have arrangements for monthly settlement. 

In the main, disputes arising from sales in the Market 
are largely based on complaints of quality aad whilst 
sometimes the services of the Clerk and Superintendent are 
invoked and those of the Fisheries Counsellor at the 
respective Embassies in respect of foreign fish, most 
arguments and disagreements are settled by the parties 
themselves, usually on the basis of an agreement to share 
any loss equally. 

The total amount of fish passing through the Market 
for the period January to December 1967 was 79,175 tons. 

To elicit information concerning a major redevelop- 
ment scheme, in February 1966 a survey was made of 
retailers' vans and carriers' vehicles parked around the 
Market. This revealed that between 07:00 and 07:30 
hours no fewer than 260 were standing in the streets 
adjoining the Market waiting for fish to be delivered by 
the Market Porters. A number of these vehicles were of 
heavy types delivering to upwards of 20 retailers. 

These vehicles distribute over the area of Greater 
London, within 15 miles radius of the Market in the 
centre of the city. 



MARKET INTELLIGENCE AND 
SPECIAL SERVICES 

Each day an advice sheet is compiled by the London Fish 
Merchants' Association, and distributed to its members, 
i.e. the tenant merchants in the Market. This gives details 
of landings to be made that day at several ports around 
the coast, and of expected foreign supplies. Armed with 
this information the Billingsgate merchant is able to 
judge when a particular variety offish is likely to glut the 
Market or, alternatively, to be in short supply. His pur- 
chases are adjusted accordingly. 

With the majority of sales completed by 09:00 the 
Clerk and Superintendent of the Market arranges each 
day that a member of his staff visits leading merchants to 
obtain details of prices obtaining that morning. Six lead- 
ing merchants are questioned in respect of each variety of 
fish and a comprehensive price list compiled giving the 
range of prices of no less than 1 10 varieties and sizes of 



fish from the lowest to the highest price obtained that day. 
This information is given to Reuters Press Agency and 
leading London newspapers. 



PRESENT TRENDS 

Regrettably it has to be admitted that there has been a 
continual decline both in English and foreign supplies 
over the past decade or so. This loss of weight, however, 
should not be interpreted as a loss of business or that the 
Market is declining, the reduction in throughput being 
attributable in the main to a change in presentation of 
fish. 

Whilst a number of organizations have sprung up since 
the last war and now deliver fish direct from the port to 
the retailer thus by-passing the Market and obviously 
detracting from the tonnage passing through, the greatest 
loss of weight is due to the change in presentation of fish. 
Whilst ten years or so ago fillets were almost unknown in 
the Market, with the many and heavier increases in 
transport costs and the cost of manufacturing the con- 
tainer box, be it wood or a substitute material, the trend 
throughout this period has been towards filleting thus 
reducing the bulk of the fish, with an obvious reduction 
in the size of the box required and a consequent reduction 
in transport costs. Careful study of the daily arrivals 
reveals that today no less than one-third of the supply of 
cod, haddock and plaice is presented in filleted form. 

A further study of the present day Market would reveal 
the Billingsgate merchant as being alive to the needs of a 
changed London population with its influx of Central 
Europeans, Asians, Africans, etc., and he is scouring the 
world for the unusual fish that this trade demands. 

The Soho restaurants, together with the Indian, Paki- 
stani and Chinese eating houses now springing up all over 
the London suburbs, require tit-bits of unusual fish, and 
Billingsgate, in endeavouring to meet these demands, in a 
recent year imported many kinds of new fish products 
from all over the world, including prawns, squid, octopus 
from China, flying fish from Barbados, snails from France, 
garfish, cuttlefish and many others. 

Billingsgate is thus taking on an international nature 
never before known in her history, yet at the same time is 
maintaining her daily contacts with the established Eng- 
lish and Scottish ports, and proving her ability to absorb 
supplies from the smaller and less important ports which 
from time immemorial have relied entirely on Billingsgate 
to dispose of their catch whenever the local demand for 
fish is unable to absorb the day's landings. 

These many sources of supply providing such diverse 
varieties of fish are the great strength of Billingsgate. 
Retailers who admit to obtaining certain supplies direct 
from the coastal merchant are among the first to agree 
that their total trade is dependent upon the wide range of 
produce available daily at Billingsgate. In this way the 
tendency to by-pass the Market is kept to the minimum. 

Whilst the Billingsgate^ merchant is conscious of this 
direct competition, he ensures that only top quality fish is 
available, albeit sometimes at a price considered high. 

All too often one hears the cry in the Market that fish is 
dear. Certainly it costs a lot of money but is it dear? 
Whilst the raw material is free, it has to be found, caught, 
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gutted, cleaned, stored, transported and marketed all of The frequent trawler disasters involving, as they 

which are expensive operations. To build a trawler heavy invariably do, the loss of many lives serves but to remind 

capital investment is required but this is not all the one of the real price of fish, immortalized by Sir Walter 

equipping; the maintenance; the operating costs are no Scott's words: 

insignificant items in this day and age. "It's no* fish ye're buying; it's men's lives". 
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Fishing Ports and Port Markets in the 
Federal Republic of Germany 

by H. Goben 



Ports de ptche et marches portuaires en IttpubUque Ftdtrate AUe- 



La premiere section de la communication donne des informations 
sur I'importance de I'industrie de la pdche allemande, de la flotte 
actuelle, les quantites ddbarquecs en 1967 pour les difi&rentes 
pdchcries, le nombre de ports de peche et les quantites d&barquees 
par groupes de ports. L'auteur donne ensuite quelques details rela- 
tifs & 1'organisation actuelle des ports de peche et au dveloppement 
de Infrastructure. Les recents dtveloppements portuaires et 1'orga- 
nisation administrative des ports sont galement decrits. 

Les principals caracttristiques du systeme de commercialisation 
sont examinees et notamment les circuits de distribution essentiels, 
les syst&nes de vente gnralement appliques, 1 'organisation des 
crimes et les services d'information concernant les marches. Dans la 
derniere section de sa communication, 1'auteur passe en revue les 
diffferents probl&mes Ii6s a la situation actuelle et a venir des ports 
de pche. Du fait de la stagnation dans les ventes de poisson et de 
produits de poisson ainsi que de la concurrence 6trangere, il con- 
vient de s'attendre a 1'avcnir a des travaux limites pour la construc- 
tion et 1'cxtension des ports de peche. Le principal probleme que pose 
le systeme actuel des ports de pdche est celui de Padaptation aux 
modifications de structure de 1'industrie de la peche, en particulier a 
Putilisation de navires-usine et a Pexpansion de Pindustrie du pois- 
son congete. 



Puertos y mercados terminales pesqueros de la Republics Federal de 
Atemania 

La secci6n primera de este documento describe la magnitud de la 
industria pesquera alemana, incluyendo datos sobre la flota actual 
asf como las cantidades desembarcadas en 1967 por las distintas 
pesquerias y por grupos de puertos. El autor detail a a continuaci6n 
el presente sistema de puertos y el desarrollo de su infraestructura. 
Describe tambidn los ultimos avances en puertos pesqueros y en su 
organizacibn administrativa. 

Se indican las principales caracterfsticas del mercadeo de la pesca, 
incluyendo los canales de distribuci6n, los sistemas de ventas 
generalmente empleados, las subastas y los servicios de informaci6n 
sobre la situaci6n de los mercados. 

En la parte final de su trabajo, el autor se refiere a varios proble- 
mas relacionados con el presente y futuro de los puertos pesqueros. 
Debido al estancamiento de las ventas y a la competencia exterior, 
no se debe esperar que en el futuro haya mayor actividad en la 
construcci6n y desarrollo de estos puertos. El principal problema 
actual del sistema portuario de pesca es el de adaptarlo a los cambios 
estructurales ocurridos ultimamcnte en la industria, particularmente 
en lo que se refiere a la incorporaci6n de barcos-fabrica y a la 
expansibn del congelado a bordo. 



s 



EA fisheries in the Federal Republic of Germany 
are divided into four types of operations (Table 
1): 

(a) large-scale deep-sea fisheries 

(b) lugger herring fisheries 

(c) cutter deep-sea fisheries 

(d) inshore fisheries 



TABLE 1 . FISHING FLEET OF THE 
FEDERAL REPUBLIC OF GERMANY IN 1967* 



Type of operations 



Tonnage 

Number of 7, 000 gross Crew 
vessels tons members 



Large-scale deep-sea fisheries 
with deep-freeze facilities 
Lugger herring fisheries 
Cutter deep-sea fisheries 
Inshore fisheries 


153 
55 

58 
1,019 
1,595 



4,755 

1,131 
2,531 
l,360f 

9,777 



133.9 

17.5 
28.2 



Total 

* At the beginning of the year. 
t Excluding occasional fishermen. 

Source: Annual Report on German Fisheries 1966/67. 



Large-scale deep-set fisheries form the backbone of 
German fisheries. Fourteen enterprises with 154 vessels 
are engaged in these operations. Mostly limited liability 
companies, each has several vessels, and six of them 



operate more than ten ships each. The catchers are steam 
or motor vessels of 500 to 2,600 gross tons, developing 
1,000 to 2,600 horsepower, with crews of 18 to 65 men. 
Their loading capacity ranges from 420 m 3 (553 yd 3 ) of 
fresh fish (for 4,600 Zentner of iced fresh fish) to 1 ,010 m 3 
(1,329 yd 3 ) of deep-freeze space (for 700 tons of frozen 
fish fillet, corresponding to more than 40,000 Zentner of 
fresh fish). (1 Zentner = 50 kg (1 10 lb)). The fleet includes 
56 modern stern catchers with deep-freeze facilities; most 
of these have processing equipment. The vessels of the 
large-scale deep-sea fisheries mainly trawl in distant 
fishing grounds and land chiefly bulk fish (Norway had- 
dock, cod, salmon, herring), including considerable quan- 
tities of frozen raw goods. 

They operate from the four big German fishing ports 
of Bremerhaven, Cuxhaven, Hamburg and Kiel, where 
the enterprises have their headquarters and their shore 
installations and where the catches are handled and sold 
or stored. 

Lugger herring fisheries, with their sea-salted herring, 
produce a speciality with a centuries-old tradition. They 
are operated by five intertwined limited liability com- 
panies which until recently had their seats in specialized 
ports (Emden, Leer (until mid- 1968), Bremen- Vegesack 
(until 1967) and Gltickstadt) where they have extensive 
shore installations of their own. Motor vessels of 150 to 
400 gross tons (in four cases also bigger stern catchers of 
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up to 850 gross tons) with crews of 15 to 22 men are 
engaged in this type of operation. Using drift or trawl 
nets, they mainly work in the North Sea, but have recently 
extended operations to distant fishing grounds, and pro- 
cess their catches into salt herring on board. Salt herring 
fisheries are a purely seasonal activity; out of season, 
fresh fish and fresh herring are caught with trawl nets and 
mostly landed at Bremenhaven and Cuxhaven. 

Cotter deep-sea fisheries and inshore fisheries are small- 
scale operations of saltwater fisheries. As in agriculture 
and handicrafts, the owners usually take a hand in the 
operations. The two branches cannot always be separated 
clearly from each other. 

Cutter deep-sea fisheries employ sea-going cutters, 
mostly more than 16 m long (53 ft), with three to six 
fishermen and engines of 100 hp or more. Modern tech- 
nical auxiliary equipment, such as echo sounder, radio 
direction finder, radiotelephones, etc. are available. The 
deep-sea cutters catch valuable fiat fish, herring, cod and 
salmon, mainly in the North Sea and the Baltic. Catches 
are sold partly by auction at Bremerhaven, Cuxhaven, 
Hamburg and Kiel and partly through marketing co- 
operatives. 

Inshore fisheries employ smaller cutters and open 
vessels less than 10 m long (33 ft), with or without engines, 
in coastal waters. Vessels have a crew of two to three men 
and usually remain at sea not more than 24 h. In addition 
to fiat fish and fish found in brackish water, they mainly 
catch crabs, which are marketed partly through co- 
operatives and partly direct to traders and industries. 

Table 2 shows the landings of German saltwater 
fisheries by types of operations. 



TABLE 2. FISH LANDINGS* IN THE FEDERAL REPUBLIC OF GERMANY, 
BY TYPES OF OPERATIONS IN 1967 



Type of operations 

Large-scale deep-sea fisheries 
deep-frozen fish and herring 

Lugger herring fisheries 
fresh-fish voyages 
salt-herring voyages 

Cutter deep-sea and inshore 
fisheries 



Total 



1,000 tons 

384.3 

140.3 
33.3 

16.8 
16.5 



142.6 
560.2 



Landings 

~niiiiion~DM~ 



254.3 
18.lt 



61.7 



91.4 

8.6 
9.5f 



334.1 



* Fresh-fish landing weight. 

t Estimated proceeds from salt herring. 

Source: Economics and Statistics (Wirtschaft und Statistik) 1968, 
p. 213. 



Structure of fishing ports 

German fishing ports may be divided into the following 
groups: 

(a) Ports of large-scale deep-sea fisheries 

(b) Ports of lugger herring fisheries 

(c) Ports of cutter deep-sea and inshore fisheries. 

Ports of large-scale deep-sea fisheries. This group, which 
forms the centre of German fisheries, comprises the four 
big fishing ports of Bremerhaven, Cuxhaven, Hamburg 
and Kiel. Large-scale deep-sea fisheries are the determin- 



ing factor of these ports. But a number of enterprises in 
the other fishery branches also operate in these ports. 
Numerous processing and trading firms have settled here. 
Regular fish auctions take place. 

Ports of lugger herring fisheries. In these ports (until now 
Bremen-Vegesack, Emden, Gliickstadt and Leer), the 
enterprises of lugger herring fisheries have their own 
wharves and extensive shore installations where their 
ships are fitted out and salt herring is repacked, made 
ready for sale and stored. These ports are merely home 
ports; unlike the ports of large-scale deep-sea fisheries, 
they have no marketing function. 

Ports of cutter deep-sea and inshore fisheries. The coasts 
of the North Sea and the Baltic have another 43 ports on 
which more than five cutters of over 10 m (33 ft) are based 
and in which landings of cutter deep-sea and inshore 
fisheries are generally marketed through cooperative 
marketing facilities or private coastal wholesale under- 
takings and enterprises of the fish industry. These ports 
are home and marketing ports for cutter fisheries. Nine- 
teen of them are situated along the North Sea coast of 
Lower Saxony (including Dorum, Fedderwardersiel, 
Neuharlingersiel, Greetsiel and Norddeich), ten are on 
the North Sea coast of Schleswig-Holstein (including 
Biisum, Friedrichskoog, Husum and Tflnning), and 
14 ports are on the Baltic coast of Schleswig-Holstein 
(including Burgstaaken, Eckernfdrde, Heiligenhafen, 
Maasholm, Neustadt, Niendorf and Travemiinde). Apart 
from these 43 small ports, there are another 125 bases, 
mostly small traffic ports or simply landing and berthing 
places, whence individual enterprises of cutter deep-sea 
fisheries or inshore fisheries, as well as coastal fishermen 
(who often have other occupations as well) engage in 
fishing. But these bases are only of local importance. 
Table 3 shows the breakdown of total catches in 1967 
among the various groups of ports. 



Development and trends 

Saltwater fisheries, handling, trade and processing had 
been decentralized in many coastal places for centuries. 
As large-scale deep-sea fisheries developed with the use of 
steamers and transport speeds increased on land, new 
outlets could be opened up, expanding the marketing of 
fish beyond local consumption. Certain centres of gravity 
emerged for fisheries during this period in Geestemiinde/ 
Bremerhaven and Hamburg/Altona which crystallized 
into fishing ports. About 1890, the State made the first 
investments in Hamburg and Altona, as well as in 
Geestemiinde and Bremerhaven, to improve facilities for 
fish auctions, which had been started in Hamburg and 
Altona by private initiative and in Geestemiinde by the 
municipality between 1886 and 1888. In the following 
50 years the State carried out several big investment pro- 
grammes to enlarge these beginnings and develop the 
Cuxhaven port of refuge and berthing into big specialized 
fishing ports. Toward the end of the thirties, there were 
three centres of gravity at (1) Wesermunde/Bremerhaven, 
(2) Cuxhaven and (3) Hamburg/Altona. In the first post- 
war years, the fishing port of Kiel was added, and the 
other fishing ports were developed further. 
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TABLE 3. FISH LANDINGS IN THE FEDERAL REPUBLIC OF GERMANY IN 1967, BY GROUPS OF FISHING PORTS* 



Fish landings^ 



Fish imports 
handled 



7,000 1 % Mill. DM % 7,000 / Mill. DM 



} . Ports of large-scale deep-sea 
fisheries 
Bremerhavcn 
Cuxhaven 
Hamburg 
Kiel 

Total 


212.8 
162.0 
48.9 
48.3 

472.0 


38.0 
28.9 
8.7 
8.6 

84.2 


142.8 
93.3 
34.7 
29.9 

300.7 


2. Ports of lugger herring 
fisheries 


10.8 


1.9 


5.2 



3. Ports of cutter deep-sea and 

inshore fisheries 
North sea coast west of 
Elbe estuary (Lower Saxony 27.3 

and Bremen) 

North Sea coast north of 
Elbe estuary (Schleswig- 25.2 

Holstein) 

Baltic coast 25.3 

Total 77.8 



4.9 



4.5 

4.5 
13.9 



Total landings 



560.6 100.0 



42.7 22.9 

27.9 16.7 

10.4 47.4 

9.0 0.1 

90.0 87.1 



17.5 
10.6 

0.2 



1.5 



8.7 



9.2 

10.3 
28.2 



2.6 



2.8 

3.1 

8.5 



334.1 



100.0 



* Partly estimated. 

t Fresh-fish landing weight. 

Source: Calculated according to Federal Statistical Office, Fachserie B, Reihc 4. Fisheries, and 
Statistics of the Conference of German Saltwater Fish Market Companies. 



The four fishing ports are specialized State ports serving 
only for the handling offish. In contrast with traffic ports, 
which primarily are links between transporters, with 
industries as a secondary purpose, the fishing ports are 
points of juncture between primary production, which 
maintains its shore bases in them, and fish processing and 
trade. They are central wholesale markets and, because 
of the perishableness of the goods handled in them, bases 
for treatment and processing. Besides, they have attracted 
suppliers and services, as does any other port and indus- 
trial base. 

In all big fishing ports, the State maintains extensive 
harbour and market installations: 

(a) In Bremerhaven: Harbour basin with locks and 
870 m long (2,871 ft) unloading wharf with 
auction halls behind it (18,000 m 2 of auction 
space (4.5 acres)); fitting wharves 

(b) In Cuxhaven: Harbour basin with locks and an 
unloading wharf of more than 1,300 m (4,290 ft) 
with auction halls behind it (1 8,600 m 2 of auction 
space (4.6 acres)); 570 m long (1,881 ft) fitting 
wharf 

(c) In Hamburg : Harbour basin with 5 1 5 m ( 1 ,700 ft) 
unloading wharf with auction halls behind it; 
440 m (1,452 ft) fitting wharf with ship-owners' 
shed 

(d) In Kiel: Harbour basin with 140 m (462 ft) 
unloading wharf with an auction hall behind it; 
fitting wharves 

The infrastructure also includes handling facilities 
(cranes, etc.), as well as traffic and supply installations. 
The ports of Bremerhaven and Cuxhaven have their own 
railway stations and, like the other ports, sufficient roads 
for loading, and communications. In Bremerhaven, for 



instance, the port has more than 37 km (23 mi) of rail 
tracks with 82 switches, more than 200,000 m 2 (49.4 
acres) of surfaced roads, 24 km (15 mi) of principal water 
mains and 40 km (25 mi) of principal sewerage conduits. 
In all fishing ports, work-rooms are allocated to fish 
processing and trading firms : 

(a) In Bremerhaven: 6 industrial buildings, 204 
compartments for forwarding arms in two-storey 
packing halls, a deep-freeze warehouse with a 
capacity of about 10,000 t. 

(b) In Cuxhaven: 10 industrial buildings, 98 com- 
partments in two-storey packing halls, deep- 
freeze and cold-storage space with a capacity of 
1 2,200 t. 

(c) In Hamburg: 3 fairly big packing halls with 
individual compartments, 1 filleting shed, deep- 
freeze storage with a capacity of 5,000 t. 

(d) In Kiel: Industrial buildings, packing halls and 
deep-freeze warehouse. 

In the other smaller fishing ports, no comparable har- 
bour installations are maintained, apart from landing and 
berthing facilities for vessels. If work and store rooms are 
built, this is done by private enterprise, even though the 
State gives certain support. 

Freezing at sea 

In the past ten years, thorough structural changes have 
occurred in German fisheries, which have extensive reper- 
cussions on the fishing ports. A trend toward the fishing 
and factory ship is a particular feature in large-scale deep- 
sea fisheries. By using this type of vessel, fisheries are 
trying to reduce the high costs of fishing and marketing. 
It makes it possible to work in more productive fishing 
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grounds and to improve the ratio of fishing to travelling 
time. On the other hand, by producing storable fish, 
fisheries can adapt themselves better to fluctuations in 
sales and build up a denser marketing network for fresh 
fish. For vessels freezing the whole cargo there is no 
longer an absolute need to call at a specialized port, as 
fresh-fish catchers must do. They can unload their cargo 
in any traffic port equipped with deep-freeze facilities. 
However, in general they continue to call at their home 
fishing ports because they have to be fitted out by their 
owners' shore installations and their frozen cargoes have 
to be processed further on shore. For optimum use of 
their work capacity, these processing plants are appro- 
priately combined with other fish processing plants and 
therefore have their best base in the fishing ports. 

In keeping with this development, installations for 
handling and storing deep-frozen fish had to be established 
in the fishing ports, while on the other hand a consider- 
able decline occurred in the utilization of capacity for 
handling fresh fish. As fisheries turned to factory ships, 
the fishing ports had to adapt their harbour installations 
to the bigger ships. Because of their draught (5.20 m 
(17.2 ft)) and length (90 m (297 ft)), big freezers require 
much bigger harbour basins than traditional fishing 
vessels. For this reason extensive investments were 
necessary in the past few years to adapt the fishing ports 
to the new requirements. The expansion of Cuxhaven 
port with its lock and the construction of a turning basin 
between 1960 and 1967 has to be viewed from this angle. 
Nearly 100 million DM ($25 million) was invested in this 
operation. 

Current and future trends 

Landings in the four big German fishing ports as a whole 
have strongly dropped in the past ten years. In particular, 
handling of fresh fish has lessened whereas that of frozen 
fish has risen. This trend may be expected to continue. 
As considerable storage facilities were created and supple- 
mentary investments were made which increased capacity 
in the ports over the years not least for reasons of com- 
petition the installations are now too big, that is, utiliza- 
tion of capacity is insufficient, especially that of the instal- 
lations for handling fresh fish. 

After the war, lugger herring fisheries, once a purely 
seasonal activity, have had to engage in periodic fresh- 
fish operations for better utilization of capacity. As fresh 
fish in sizeable quantities can be sold only at the auctions 
of the big fishing ports, the big herring fishing companies 
have operated for years from two different bases. This 
policy has doubtless increased costs. It has been definitely 
realized only recently that a shift to the ports of large-scale 
deep-sea fisheries is inevitable, with the result that the 
specialized ports of lugger herring fisheries are now being 
abandoned. 

For cutter deep-sea and inshore fisheries, too, further 
concentration in the salt-water fish markets is considered 
useful because these markets offer better outlets and the 
marketing problem is gaining importance for this branch 
of fisheries. But further concentration is meeting with 
difficulties because of the situation of fishing grounds and 
social considerations. Closer ties of cutter fisheries with 
the central saltwater fish markets are therefore necessary 
by means of organizational measures for marketing. 



CONSTRUCTION AND MANAGEMENT OF 
PORTS 

In the big fishing ports of Bremerhaven, Cuxhaven and 
Hamburg, ownership of harbour installations and har- 
bour construction are separated from harbour manage- 
ment. The harbour installations are directly owned by the 
coastal Lands (States) and are built under State control. 
Harbour basins and embankments are maintained 
directly by the State For this purpose, the Lands have port 
construction administrations which generally come under 
the Department of Economics and Transport and which 
have jurisdiction not only over the fishing ports but also 
for traffic ports and certain waterways. 

In cooperation with the port management company, 
the port construction administration plans construction 
and development work and draws up the blueprints for it. 
The actual work is farmed out to construction companies. 
Certain kinds of maintenance work, such as continuous 
dredging, are partly carried out by the administration 
itself. The funds for maintenance and development are 
allocated under the ordinary and special budgets of the 
Lands (States). In a few cases, the port management com- 
panies have raised funds on the money market to finance 
the development of shore installations, and repayment 
comes out of the companies' revenue. 

Port management outlined 

Management of the four big fishing ports and their salt- 
water fish markets is in the hands of port management 
companies whose capital lies with the coastal Lands and 
whose operations in their basic decisions are determined 
by the executive of the coastal Lands; in Kiel, the City of 
Kiel is an additional partner in the port company. The 
port management companies are companies under com- 
mercial law (Gesellschaften mit beschrankter Haftung 
limited liability companies). This form has been chosen 
because operation is more flexible and more adaptable 
than a state administration severely hemmed in by 
budgetary rules. On the other hand, the state manage- 
ment company has stronger financial backing from the 
owner of the port than a purely private port management 
company would enjoy. It can guarantee neutrality in 
handling and marketing, but on the other hand it can also 
be used as an instrument of the State's fishery policy. 

There are naturally close ties between the port con- 
struction administration and the port management com- 
pany. In Cuxhaven, for instance, the director of the state 
port construction office is also a manager of the port 
management company; here the port management 
company relies on assistance from the port construction 
office in carrying out certain tasks (maintenance of 
installations). 

Under agreements of conveyance or leases, the coastal 
Lands have handed over harbour basins and embank- 
ments to the port management companies for use, 
administration and operation. In Bremen and Lower 
Saxony (for the ports of Bremerhaven and Cuxhaven), 
agreements of conveyance have been concluded whereby 
the management companies receiving the shore installa- 
tions are obliged to maintain and renew them. To this 
end they have to set up a renewal reserve out of their 
revenue. In addition, they have to pay a state levy based 
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on turnover for the transference of the installations, pro- 
vided operations show no loss. Any profit has to be paid 
over to the State. 

In Hamburg, a lease has been signed instead of an 
agreement of conveyance. As a result, the management 
company pays rent instead of a state levy. In Kiel, the posi- 
tion was similar for a long time, but the management 
company recently acquired the area used by it from the 
Federal Government and the City of Kiel. 

The many small ports, mostly owned and maintained 
by the coastal Lands, are usually not run by management 
companies. The State merely provides the installations, 
while the users attend to handling. 



Work of port management companies 

In addition to administration, maintenance, renewal and 
modernization of installations, the port management 
companies have to operate the fishing ports.This includes: 

(a) unloading of fishing vessels and importers and 
complementary services (cleaning of fish holds, 
transport, other handling operations) 

(b) sale of freshly landed fish at auctions with com- 
plementary services (settlement of accounts, 
market statistics, etc.) 

(c) administration and letting of real estate and 
buildings 

(d) general promotion of local fisheries. 

The classical handling operation of the port manage- 
ment companies is the unloading of fresh fish from fishing 
vessels. For this purpose, they have to provide unloading 
equipment (containers, conveyors, winches, etc.) and 
unloading crews. The capacity of unloading operations 
(especially the labour force) is geared to average handling 
work of a port. Organizational measures are taken to 
cope with peak demands. Strong seasonal and short-term 
fluctuations in landings often cause considerable diffi- 
culties to the management companies. 

Unloading of fresh fish from fishing vessels has under- 
gone little change over the past decades. It consists of the 
following operations: 

(a) unloading from the vessel 

(b) transport to the auction hall 

(c) sorting and weighing 

(d) transport in the hall 

There are considerable difficulties in achieving a 
greater degree of mechanization in the unloading of ships 
and during sorting in the hall. It is only in the past few 
years that some progress has been made in this field, 
especially by installing particular equipment on board 
ships. 

Fees, depending on ships' sizes and types of goods, are 
charged for unloading. Under special circumstances 
demurrage or other surcharges are added to the unloading 
fees. Goods not auctioned by the management company 
have to pay an additional fee for use of the hall or a 
handling charge. 

In addition to fresh fish, the companies also handle 
deep-frozen goods, fish in barrels, salted fish, industrial 
fish and fishmeal. Special equipment (cranes, fork lift 
trucks, vehicles) is available for this work, which is based 



either on an unloading fee per ton of goods handled or on 
hourly wages for workers and fees for the use of equip- 
ment On the whole, unloading tariffs do not fully cover 
costs. 

The management companies also arrange auctions to 
sell the landings of fresh fish. Fish auctions are publicly 
announced sales staged on week-days in the auction hall 
under the management of the companies, at which 
interested parties are invited to bid for the goods on 
display. For this service, the market companies charge 
auction fees amounting to 4 to 6% of gross proceeds. 
These fees cover the costs of this branch of business. 

The fishing port managements follow a uniform policy 
in fixing the auction and unloading charges. 

Another task of the fishing port management com- 
panies is the letting and leasing of rooms and land to 
fishery enterprises which have their seats in the ports. 

Work rooms are let to coastal wholesale firms. Since 
the founding of the fishing ports, these rooms have been 
called packing halls because wholesalers originally used 
them only to pack the fish bought at auction. Meanwhile, 
these packing halls have partly become highly modern 
industrial rooms. The packing halls either directly adjoin 
the auction halls or they are self-contained buildings near 
the auction halls. 

In the past few years there has been an increasing ten- 
dency to provide purely industrial undertakings with 
modern work and store rooms suited to their purposes, on 
extremely favourable conditions, at least temporarily, to 
help them overcome existing difficulties of adaptation. 
These enterprises are in competition with others not enjoy- 
ing the same benefits. The rents fixed without regard to 
costs distort competition in fisheries. To solve this prob- 
lem, attempts are being made to make rents uniform and 
harmonize them with other measures in fishery policy. 

The fishing port management companies also possess 
extensive deep-freeze and cold-storage space which they 
operate partly on their own and partly with the help of 
private "management companies for deep-freeze ware- 
houses". In the past few years, this sector has undergone 
special expansion in line with the restructuring of the 
fishing fleet. 

The companies also let work rooms, store rooms, office 
space and storage sites to ship owners and suppliers. 

Apart from these three main tasks, the port manage- 
ment companies, in varying degree in the different ports, 
carry on activities aimed at promoting local fisheries and 
strengthening their power of competition. They operate 
supply services (water, electricity), manufacture ice, 
implement joint measures for publicity and sales pro- 
motion (preparation of information and advertising 
material, training courses, demonstration kitchens, 
guided tours for visitors), collect information, and create 
housing for workers together with other interested groups. 



ORGANIZATION OF FISH MARKETING 

The raw commodity stage of the fish market in the Federal 
Republic of Germany is largely concentrated in the fish- 
ing ports. In this stage, catchers and importers sell fresh, 
iced and frozen fish and fishery products to industrial 
and trading firms mainly for further treatment and pro- 
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ccssing. After treatment and processing, the products 
reach consumers essentially through two channels: the 
specialized fish trade (mainly problem goods) and the 
general food trade (products posing fewer sales problems). 
These channels are intertwined: competition has led to 
some division of labour between them. 

The raw commodity stage of the fish market has now 
to be discussed. Total supply of raw goods consists of 
landings by the German fleet and of imports. German 
fisheries at present supply two-thirds of the goods for food 
purposes, while imports account for the remaining third. 
Raw material for fishmeal is being supplied almost 
entirely by the German fleet. 



TABLE 4. TOTAL SUPPLY ON THE RAW GOODS MARKET 
OF THE FEDERAL REPUBLIC OF GERMANY IN 1967 



1,000 tons 
Fresh landing weight 



Fresh fish: Iced 

Frozen 

Total 



Herring: 



Teed 
Frozen 



250 
128 



164 
58 



Total 
Shellfish and crustaceans 



378 

222 
18 



Total commodities for food 
Raw material for fish meal 



Total supply of raw goods 



618 
98 

716 



Source: Calculated according to landing and foreign 
trade statistics of the Federal Statistical Office. 



Raw goods (see Table 4) are mainly bought by the 
following groups which sell them on the markets for 
finished products after treatment and processing: 

(a) The fish industry takes nearly the whole quantity 
of fresh and frozen herring, about one-third of 
frozen fresh fish, about 70,000 1 of iced fresh fish 

(b) The coastal wholesale trade buys the main part 
of iced fresh fish, a part of frozen fresh fish and a 
small part of fresh herring for fresh consumption 

(c) The sales companies for deep-freeze foods and 
exporters of frozen fish take the main part of 
frozen fresh fish 

(d) The specialized wholesalers and specialized 
industries (partly cooperatives) utilize shellfish 
and crustaceans 

(e) The fishmeal industry takes raw materials for 
fishmeal and waste products from industry and 
coastal wholesale trade 

The fish industry processes herring into marinade, 
canned goods and smoked products, while certain kinds 
of fresh fish serve as raw material for smoked fish, salmon 
in oil and frozen fish. Frozen fish is processed further into 
preparations (small fish sticks) and fillet packaged ready 
for consumption. The food trade is the main buyer of the 
fish industry; only problem goods (for instance, smoked 



fish) are sold through the specialized fish trade to any 
great extent. 

The coastal wholesale trade uses the major part of iced 
fresh fish for fillet ; only about 20 per cent is sold as round 
fish with or without head. Fresh herring and certain kinds 
of frozen fish complete assortments. Two-thirds are sold 
through the specialized fish trade with the major part 
passing through an inland wholesale stage. The remaining 
third passes through the food trade and to large-scale 
consumers. 

Marketing methods 

The various sectors of the raw goods market have different 
sales systems. Two-thirds of landed and imported iced 
fresh fish and herring are sold by fish auctions. 

The main part of frozen fresh fish and herring is sold 
under delivery contracts. Delivery contracts valid for one 
season are also concluded for a part of herring landings 
of large-scale deep-sea fisheries. For crabs intended as 
food, there are also firm agreements fixing prices for longer 
terms. Raw materials are delivered to the fishmeal indus- 
try under delivery contracts. 

There are longer-term delivery contracts for a part of 
imports, while the other part is disposed of in direct 
purchases. A number of operators in cutter fisheries 
market their catches in direct sales to consumers or coastal 
wholesalers. 

In connection with the structural changes in fisheries, a 
shift among these marketing methods has been noticeable 
in the past few years. While delivery contracts and free 
sales are coming to the fore, the share of auction sales has 
been declining steadily. It has dropped by nearly one-half 
since 1960. Nevertheless, more than 40 per cent of all 
goods intended for food is at present still being sold at the 
classical auctions of the four saltwater fish markets. 

Procedure of fish auctions 

After unloading the fish and sorting it according to 
species, size and quality during the night, the fishing port 
company displays it, by vessel, in its auction containers in 
the auction halls. 

A State veterinarian inspects the condition of the goods 
before the auction. Under the rules of the food police, 
goods unfit for consumption are marked and eliminated 
from the market. Representatives of the saltwater fish 
marketing company (shipowners' sales company) mark 
the goods according to quality (S, A, B, C). While this 
is being done, prospective buyers may examine the 
goods. 

Auctions start in all fishing ports at 07:00 on each 
week-day. The order of sales is based on the order of 
arrival of fishing vessels. The auctioneer describes the 
block to be auctioned and determines the size of the lots a 
buyer may acquire per round. This increases the number 
of selling operations and helps in gradually reaching the 
most favourable price. At the same time, it reduces the 
buyer's risk and the danger of a few big buyers domina- 
ting the market. The auctioneer starts from a lower price 
limit (set by the saltwater fish marketing company), with 
increases of J pfennig (1 cent) per | kg (1.1 Ib), until the 
highest bidder acquires the lot. A clerk keeps a record of 
proceedings, the cases are marked, and the auction con- 
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tinues. Unsaleable goods are mostly sent to fishmeal 
factories by order of the seller. 

After the auction, buyers take their goods in the auction 
containers of the market company to their plants. As a 
result of adjustments in assortments, this causes a con- 
siderable movement of raw goods among the various 
fishing ports. The port management companies in 1966 
formed a pool of auction containers (84,000 synthetic 
Vestolen boxes) for a more rational use of containers to 
reduce the movement of empty boxes. 

From the viewpoint of preservation of quality, the fish 
auction is a problematical form of sale because the dis- 
play of goods reduces their quality. On the other hand, it 
makes for extraordinary speed and mobility in price for- 
mation and turnover of goods and permits purchases at 
sight, which offer certain advantages in view of the hetero- 
geneous nature, great variety of species, kinds and quality 
and the constantly changing quantities of supplies. For 
these reasons, it has so far been impossible to replace 
auctions as the marketing method for fresh fish with 
something else, but there have been nearly successful 
attempts to reduce the drawbacks by improved construc- 
tion and technical facilities and organizational measures. 
Following the auction the port management company 
settles accounts between buyers and sellers on the basis 
of the auction records and with the help of data pro- 
cessing equipment. Buyers are granted nine days for pay- 
ment. At the same time, certain fees are calculated and 
collected (marketing charges, association fees, unloading 
fees). On behalf of shipowners, the port management 
company also carries out calculations for equalization of 
proceeds and statistical evaluations. 

Collection and diffusion of market information 

This is of special importance owing to the functioning of 
several central markets side by side, strong market fluc- 
tuations, and the perishable nature of goods. There is a 
continuous exchange and diffusion of market information 
in close cooperation between the market companies and a 
news and vigilance organization. An information sheet 
with the most important data on the composition of 
supplies in the various markets is already available before 
the auctions start. During the auction, information is 
exchanged on the development of prices and posted in the 
auction hall. After the auction another information 
bulletin is issued on the prices for the various species and 
kinds offish on the various markets, on probable landings 
in the next few days (arranged according to ports), on 
vessels at sea, and on weather conditions on the fishing 
grounds and in the interior of the country. 

In addition to current information on markets, com- 
prehensive communications machinery is available in the 
auction halls whereby participants in the market can keep 
in constant touch with their headquarters and with their 
buyers in the interior of the country. 



PRINCIPAL PROBLEMS OF 
GERMAN PORTS 

New construction and expansion of fishing ports or major 
development work may not be expected in the Federal 
Republic of Germany under present conditions stagnant 



sales and the pressure ot competition from foreign coun- 
tries and other domestic economic sectors. For years the 
principal problem has been the adaptation of ports to 
structural changes in fisheries. 

Fishing port policy concentrated for a long time on 
improved construction and equipment, better organiza- 
tion, greater attention to hygienic considerations, in order 
to counteract the deterioration of quality of fresh fish 
bound up with handling and auction and to rationalize 
handling operations. There were suggestions for the 
mechanization of traditional unloading procedures and to 
replace fish auctions with another system. But these 
endeavours have largely failed because of technical and 
organizational difficulties. It would seem that this prob- 
lem is solving itself as a result of the restructuring of the 
fishing fleet and fish marketing in the direction of frozen 
fish which is amenable to other more efficient unloading 
and selling techniques. 

The principal problem of German fishing ports today is 
not so much the unloading and selling techniques as 
political-organizational factors. The four big fishing ports 
belong to different coastal Lands (States) which have sole 
competence for port policy and, together with the Federal 
Government, also determine fishery policy. For reasons 
of regional policy, each coastal Land is trying to stave off 
painful restructuring processes as far as possible from its 
own base and its own fisheries. It grants subsidies even to 
strongly shrinking sectors of fisheries in its own port, thus 
delaying necessary processes of adaptations as a whole. 
This policy threatens to have fatal consequences for 
fisheries. 

In 1960, large-scale deep-sea fisheries landed and sold 
230,000 t of iced fresh fish for the domestic market. In 
1967, the quantity had dropped to 1 10,000 1. Considerable 
quantities of iced fresh fish were unsold, whereas domestic 
sales of frozen fresh fish have been rising strongly in 
recent years. In view of the scrapping programme planned 
by fisheries, a further decline may be expected in the turn- 
over of iced bulk fresh fish. Assuming a drop to 80,000 t 
by 1 970, average weekly landings may be expected to total 
only 1,540 1. With an average quantity of 135 t per vessel, 
1 1 to 12 ships of large-scale deep-sea fisheries would land 
cargoes per week. Since fishery capacity is unevenly dis- 
tributed among the bases, it may be expected that two 
ports would be supplied each week by 4-5 vessels and 
two ports with 1-2 shiploads of iced fresh fish. With such 
small quantities, neither unloading capacity nor the pro- 
cessing capacity of the fish trade can be utilized in a 
rational manner. Moreover, it will be impossible to offer 
a complete assortment to buyers on the saltwater fish 
markets. 

This makes it necessary for fishing ports to achieve 
specialization and division of labour, with a certain degree 
of concentration of fresh-fish landings of large-scale 
deep-sea fisheries and cooperation among the port 
managements. In this connection, one would have to 
examine whether neighbouring ports might combine their 
operations. Failure to face these decisions would cause 
setbacks, as a result of generally bad utilization of capa- 
city in all ports and enterprises of the fresh-fish sector 
even harder for fisheries as a whole than may be expected 
even with sensible concentration, coordination and co- 
operation. 
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DISCUSSION 

MARKET AND AUCTION SYSTEMS 

Hauke (Fed. Rep. of GermanyChairman) said market and 
auction systems not only differ from country to country, but 
also from one fishery port to another, mostly depending on the 
type and shape of the port's fleet and whether they were deep- 
sea fishing vessels or luggers. 

Bruski (Poland) stated his paper dealt with a system of 
unloading, handling and sales of fish which was practised in 
Poland and in other states with a planned economy. After 
unloading, the fish was examined by a State Inspector, sorted 
according to quality, and prices fixed and registered. The 
crew's wages depended directly on the prices fixed and they 
were not subject to fluctuations of attendance and bids. In 
Polish ports, the whole shipload was unloaded into one hall 
to be graded and then directly transferred for processing. Pro- 
cessing had been largely mechanized in Poland using machines 
and conveyor belts. After processing, the goods were weighed 
and again examined by a State Inspector, whereafter they were 
registered and resold. This resale was usually handled by one 
central trading organization which bought all the goods in the 
port and channelled sales to individual buyers. This trading 
organization aimed at the shortest possible delay in the port, 
the quickest unloading, and the fish reaching the final buyer as 
soon as possible. Whereas earlier, problems mainly concerned 
fresh fish, they had changed character, as nowadays vessels 
mostly landed frozen fish. New methods providing possibilities 
of handling fish more rapidly, were constantly under develop- 
ment. A mechanized line might be one solution and was under 
test in Poland. Where, under fixed prices, surplus fish could not 
be sold, part would have to be used for fish meal. In Poland 
such a possibility was foreseen in the pricing system, but in 
countries without a planned economy this problem might be 
solved only with government assistance. 

Winninger (Germany) and Cormack (Canada) asked for addi- 
tional information on the fixed price system in Poland. 

Further details 

Bruski in reply, said that price calculations were prepared by 
different enterprises on a cost basis. There were, however, some 
cases where the prices were even lower than costs and this was 
naturally very complicated. In such situations they were forced 
to buy certain species of fish to keep the fish trade going. This 
could be done without too many complications by the well- 
organized Polish fishing industry. 

He further said that under their planned economy it was 
possible to calculate an average value for the activities under- 
taken. Deviations from this average must, however, be taken 
into account and therefore they were always willing to accept, 
for instance, larger supplies than planned. It might thus well 
happen that the ports could not receive all fish landed because 
of inadequate capacity. Then it was necessary to process the 
fish elsewhere or use other means of disposal. For instance, 
this year they had had large catches and enormous landings, so 
that they met quite a number of problems, not only in unload- 
ing facilities but even in storage capacity. Therefore it became 
necessary to contact foreign countries and agreements were 
made with them for cold storage. Those countries were chiefly 
socialist countries, but they also used Belgium, Norway and 
Sweden. 

Ocarapo Siguenza (Mexico) was of the opinion that in some 
cases, especially in countries with a backward economy, it 
might be convenient for the fishing industry to cooperate with 
the government to establish a fixed price system, especially 
when the price mechanism did not function adequately. 



Effect on quality? 

Ghys (Belgium) said he would like to ask Bruski what influence 
fixed prices had on the quality of the fish, mentioning that the 
frozen fish from Polish vessels landed at Ostend was always of 
very good quality, but he was not certain of the quality of the 
fresh fish. 

Bruski (Poland) stated that in Poland they had had the experi- 
ence that if the fish landed was linked to the wages of the crew 
they would have a certain guarantee that the crew really tried 
to supply the best quality fish. As far as processing fish on shore 
was concerned, the speaker explained that a veterinary super- 
vision was organized which ensured that the quality was main- 
tained. The prices were fixed on the quality of the finished pro- 
ducts so that the manufacturing and processing enterprises 
were interested in supplying the best quality. Those in charge 
of the quality control were independent of the fishing as well 
as the processing enterprises; it was a municipal body. For 
this reason it was possible to say that there was no influence 
exerted on the people responsible for the inspection. If the 
crew were not willing to accept the judgement passed by the 
inspectors they could appeal to a commission which made the 
final judgement. 

Price mechanism on production 

Hildebrandt (Netherlands) said he would like to give some 
information about the market and auction system as a price 
mechanism. Campleman had told Conference that, after all, 
the aim of the auction was selling fish, and the fishermen of 
course wanted to earn as much as possible. The first question 
was whether an auction was really needed. Auctions were not 
needed for frozen or salted fish, as it could be stored and the 
unit cost calculated. But in the main auctions there was enough 
competition between the fish buyers. Nevertheless, there were 
difficulties. As long as there was an expanding market the 
fisherman got a good price, but when the market became satu- 
rated it was impossible to sell all fresh fish for consumption at 
a reasonable price. Fishermen, therefore, wanted what they 
called a "bottom" in the market by way of a minimum price for 
their fish. 

Several papers had described minimum prices that resulted 
from negotiations between fishermen and governments, but 
was there not a better basis for determining minimum prices, 
for instance, through economic research ? He was convinced 
that fishermen would derive advantages from economic 
research into the price mechanism for fish. In his opinion 
several minimum prices were too high. This was not only a dis- 
advantage for the consumer, butalso forthe fisherman. He held 
that minimum prices might be necessary, but it was very 
important to know what was a justified minimum price. 
Minimum prices that were too low or too high would result in 
lower total proceeds. In West Germany minimum prices might 
not be higher than 80 per cent of the production costs. It would 
be quite clear that a minimum price was not a function of the 
production costs. If one could not fish profitably at the mini- 
mum price, it was necessary to stop production and try to 
switch over to a more profitable field. 

Lindskog (Sweden) asked the Dutch delegation about the 
auction system at Scheveningen, in particular how it was that 
only sole and shellfish were sold by the clock but white fish 
and plaice verbally. 

"Dutch" auction explained 

Riem Vis (Netherlands) replied that the quantities and 
measures of the fish had to be standardized to an adequate 
extent to make it possible to sell by the clock. That was the 
reason why at Scheveningen and Ijmuiden only "fine" fish 
(sole and turbot) and shrimps were sold by the clock and not 
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orally. He then described the Dutch selling system for fish 
which differed from that in most other countries of the world, 
and was not only used in fish markets, but also in producers' 
markets for fruit, vegetables and flowers. The fish were sold 
verbally (through the auctioneer) or mechanically (by clock), 
but always by way of the so-called Dutch auction. The auction 
was started at a price a little higher than the highest one expec- 
ted and from there down until a buyer gave a sign that he was 
willing to pay the last-mentioned price. In his view this was 
the quickest selling system, provided that the auctioneer had 
good insight into the market situation of the moment. If he 
started too low he was made aware of that immediately by the 
fact that, within an officially fixed limit, bidding occurred. In 
such rare cases, auctioning of the same lot would start over 
again from a higher level. Furthermore, the owner of the fish 
had the right to have the auction stopped if the price was drop- 
ping below his desired level. But he could not then offer the 
same lot for auction within 24 hours. Apart from that, the 
selling of a lot was stopped when the minimum price set for 
certain species of fish by a semi-governmental organization 
was reached. 

Methods in Britain 

Norman (UK) said that generally fish sales in Britain were 
effected by normal auctions with the single exception of Hull 
where the Dutch auction was practised. At some small ports 
where the purely local demand was small it was either sold 
directly to the wholesaler or to an agent at a neighbouring port 
for sale by auction. He drew the attention of the Conference 
to the sale of fish on a co-operative basis. All catches were 
pooled and handled by the co-operative society acting in the 
role of wholesaler. Some of the fish was sold by auction locally, 
some by private contract with inland wholesale merchants, and 
a small proportion by retail in the society's shop. The fisher- 
men members received a more or less fixed price and an annual 
bonus derived from profit. These societies also dealt in gear 
and stores, from the sale of which a profit, again shared, was 
also obtained. 

Ferguson (Barbados) explained that in Barbados there were 
both wholesale and retail controlled prices for fresh fish. There 
was a Government Marketing Corporation which purchased 
fish at about five-sevenths of the wholesale prices, and only 
fish of the highest quality, since it believed that only such fish 
could be processed. There was no controlled price for frozen 
fish which was sold at prices which were sometimes twice as 
high as the price of fresh fish. The fishermen complained that 
they were not given a fair deal since the businessmen received 
the greatest benefits from the sales. 

The French system 

Lafouge (France) said that the paper by Pouliot, "Les ports de 
pdche franoais et leurs marches" (Session XIII) gave informa- 
tion on the regional and national organizations offish market- 
ing in France. This system was quite original and made it pos- 
sible to regulate production with a view to protecting produ- 
cers against market fluctuations, assuring them a guaranteed 
price for certain species. In France there were several regional 
committees and marketing boards who had the power to set 
production regulations and quality standards. They could also 
levy taxes on fishery transactions, and administered regional 
market organization and compensation funds. He said that 
this system could correct certain fluctuations and established 
the power to withdraw products from the market and effect 
direct sales under contract and so forth. 

Irish regulations 

O Mealttta (Ireland) said that fish was dealt with in Ireland in 
different ways depending on the kinds offish involved. Demer- 



sal and pelagic fish were generally sold by auction. At some 
places minimum prices were set by the fishermen themselves. 
Shellfish was seldom auctioned, as it was usually sold to estab- 
lished buyers who took the whole catch of individual fishermen 
at negotiated prices. Demersal fish was boxed on board the 
fishing vessels and reached auction in the original boxes. The 
whole of the demersal catch on offer was exposed for inspec- 
tion. Only samples of pelagic fish were shown, and the bids 
were against sample. Herring was not normally boxed on 
board. The recent introduction in Ireland of regulations for the 
handling, transport and storing of demersal fish might even- 
tually lead to an end of displaying all the catch and even of the 
auction system. The regulations covered not only boxing, per- 
missible temperatures and hygiene generally, but also sorting 
and grading. This might lead to a complete change in marketing 
arrangements. Fish intended for reduction to fish meal and 
oil was for the most part sold at a contract price. 

Germany uses auctions 

Meiners (Federal Republic of Germany) said that the remarks 
from Bruski were of great interest to him, but there was a 
considerable difference between a planned economy and a free 
market economy. In Germany, besides quality inspection 
through the State veterinarians, voluntary classification 
according to quality existed and also a minimum price system. 
This was not always easy to handle because it was on a volun- 
tary basis. He remarked that auctions certainly had short- 
comings and defects, but so far he had not succeeded in finding 
a better method. He held that the auction was the best way of 
selling fish if one was able to concentrate supply and demand. 

How Spain operates 

P6rez Bellod (Spain) described the sale system in operation in 
Vigo. Uniform fish species were sold by sample and by the 
clock, and were bought by a very large market, usually by 
canning factories. Fish of different sizes and kinds, subject to 
inspection were sold by auction. There were a number of 
authorized consignment salesmen to whom the fishermen might 
go to deliver their production in order to obtain the best 
prices. With regard to frozen fish, the volume landed in Spain 
in 1967 was 105,000 tons 75,000 in Vigo. This quantity of 
fish could be sold at lower prices than fresh fish, and the 
marketing network for frozen fish was very different to that of 
fresh fish. It was an unperishable product which could be 
stored and therefore prices were set independently by owners 
and wholesale distributors. Prices were about 50 per cent lower 
than for fresh fish. It was hoped that the production of frozen 
fish would reach 150,000 tons in the coming year. 

Four methods in USA 

Lyon (USA) pointed out that in the United States four methods 
of selling fish were known: auction system; contract system; 
negotiated system, and consignment system. 

In the auction system many buyers and sellers came together 
and, through a system of bidding, arrived at a fair price for 
the day based upon the supply and demand. In the contract 
system sellers and buyers reached agreement on price through 
a negotiated contract prior to catch, whereas in the negotiated 
system the fishermen, after catching, negotiated with the 
buyers for the highest price. In the consignment system the 
fisherman shipped his fish to a broker in a terminal market 
where it was sold for whatever price could be got and the pro- 
ceeds returned to the fisherman minus a sales charge. There 
was a free government service available to all buyers and 
sellers. Eight offices collected and published daily information 
on prices, quantities caught, etc., and this helped provide all 
fishermen and buyers with the same information on prices. 
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SESSION VIII 



Problem of Handling Sea Frozen Fish 
at the Quayside 

by S. C. Exon 



Probtemes de la manipulation a qua! du poisson congelt en mer 

La communication traite particulterement de la manipulation du 
poisson conge* 16 en mer dibarqu & Hull, port qui a re$u en 1967 
38,000 tonnes de surgeld sur un total de 66,000 pour Penscmblc du 
Royaume-Uni. 

La communication resume brifcvcment le ddveloppement dc la 
flottc de cong61ateurs depuis 1961, annee du lanccment du LORD 
NELSON, conglateur partiel construit aux chan tiers Rickmers 
Werft, de firemerhaven. Aujourd'hui, 17 navires conglateurs bases 
& Hull travaillent dans les caux septentrionales, ou ils surgclenl 
leurs prises. Six autres sont en construction et prendront la mer 
d'ici quelques mois. 

La communication d&crit les m&hodes de mise a terre et les divers 
probl&nes qui ont du 6trc resolus. 

En 1965, les armateurs des navires cong&lateurs ont ddcide 
d'6tudier une mdthode normalised de dgbarquement faisant appel & 
une equipe specialisee, d'un effectif ramene a 25 hommes environ. 
Apres des pourparlers avec le syndicat int6resse\ 1' accord s'est 
4tabli pour constituer une telle equipe. 

Apres 1'achat de deux transporters du type "bananier" fabriques 
par la maison Rownsons, de Londres, des essais ont eu lieu vers la 
fin de 1966, et le nouveau systeme de debarqucmcnt a d6marr6 en 
mai 1967. 

L'auteur decrit la methode de mise a terre des blocs de poisson 
surge!6 et raffectation des divers dockers de F6quipe. 

Divers problemes sont apparus, dont la pi u part ont t resolus. 
La cadence du debarquement ayant M consideYablement acc616r6e, 
il en r6sulte un abaissement du cout de cette operation. 

Pour eviter les retards a quai, on a constitue une seconde equipe 
specialises, qui vient de se mettre a Toeuvre. 

L'auteur conclut en presentant des propositions touchant une 
eventuelle organisation future des dbarquements oriented vers un 
accroisement du rendement ct de la rentabilite. 



Problemas relatives a la manipulacidn en los muelles pesqueros del 
pescado congelado a bordo 

El estudio presentado se refiere especialmente a la manipulaci6n del 
pescado congelado en el mar tal como se desembarca en el puerto de 
Hull, en donde en 1967 se desembarcaron 38.000 toneladas de 
pescado congelado a bordo de las 66.000 toneladas desembarcadas 
en todo el Reino Unido. 

Sc da un breve resumen de la formacion de la flota congeladora, 
iniciada en 1961 con el barco LORD NELSON, congelador, en 
parte, que se construy6 en los astilleros Rickmers, de Bremenhaven, 
y que hoy dia esta constituida por 17 barcos congeladores que zar- 
pan de Hull hacia aguas septentrionales en donde congelan sus 
capturas. Se estan construyendo otros seis barcos que empezaran a 
trabajar en los pr6ximos meses. 

Se describen los metodos de desembarque y los distintos proble- 
mas que se plantean. 

En 1965 los armadores de los barcos congeladores decidieron 
investigar un metodo uniforme de desembarque con reduce! on de la 
mano de obra hasta unos 25 hombres, que formarian un grupo 
especializado. Se celebraron rcuniones con el sindicato correspon- 
diente y se Heg6 a un acuerdo para formar el grupo. 

Se compraron dos correas transportadoras de bananos fabricadas 
por Rownsons de Londres. Se hicieron pruebas a finales 1966 y el 
nuevo sistema de desembarque empezo en mayo de 1967. 

Se hace una description y se indica el metodo seguida para desem- 
barcar de los barcos los bloques congelados, asf como la forma de 
utilizar la mano de obra. 

Surgieron varios problemas y casi todos ellos fueron solucionados. 
Se mejor6 considerablemente la velocidad de desembarque, lo que 
determin6 la disminuci6n del costo del desembarque. 

Para evitar retrasos en el puerto acaba de emnezar a actuar un 
segundo grupo de congeladores. 

El estudio acaba estableciendo propuestas respecto al mode de 
desarrollar futuros metodos de desembarque que sean mas eficaces 
y econbmicos. 



THIS paper on the landing of sea frozen fish relates 
only to British practice, and particularly with 
emphasis on landings at Hull. 

In 1963 the percentage of frozen-at-sea fish was 1.1 per 
cent of total British caught fish landed at the six major 
ports, and in 1967 the percentage had increased to \2{ per 
cent. Hull, which lands more frozen-at-sea fish than any 
other British port, landed 38,000 tons out of a total of 
66,000 tons landed at all ports in Britain for the year ended 
31 December 1967. From a modest beginning in 1961 a 
freezer fleet has been built up in Hull of 17 modern 
vessels, and within a few months a further six vessels will 
be operating. 

This paper will not give a history of frozen-at-sea fish. 
Experiments had taken place in the late 1950's, and the 
advantages of freezing fish had been well demonstrated in 
service by the Fairtry Stern fishing factory ships, and by 
continental vessels freezing whole fish into blocks; but 



the only frozen fish commercially available at that period 
in Great Britain was either frozen ashore or imported. 

In 1960 Associated Fisheries Ltd., ordered their first 
Stern trawler the Lord Nelson from the famous German 
yard at Bremerhaven, Messrs. Rickmers Werft. This ship 
was designed to freeze half her catch at sea into blocks 
weighing about 45 kg (100 Ib), and the capacity of her 
cold store is just over 200 tons. The Lord Nelson was very 
soon followed by the Junella built to the order of J. Marr 
and Son Ltd., who followed up very quickly with orders 
for additional vessels and who became one of the largest 
operators of freezer trawlers in Britain. The Junella was 
the first British vessel designed to freeze her entire catch 
and all the newer vessels were designed similarly; part 
freezing was out, and all subsequent freezer vessels have 
been designed to freeze the entire catch. So the present 
freezing fleet in Hull was built up, all landing whole fish 
in blocks except the Coriolanus, which is a factory trawler, 
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filleting her catch using the well-known Baader machinery. 
This vessel commenced operations in 1967. 

These vessels are away from port for periods of up to 
50 or 60 days, and land a catch of between 500 and 600 
tons in blocks of fish measuring 106cm x 56cm x 11.4 
cm (42 in x 22 in x 4.5 in) and about 45 to 50 kg (100 to 
110 Ib) in weight, stored in refrigerated holds at a tem- 
perature of -29C (-20F). The vessels are from 67 to 
73 m (220 to 240 ft) in length, with a gross tonnage of 
some 1,700 tons. It is usual for a crew of 25 or 26 men to 
be carried. 

In this introduction I have attempted to give a picture 
of the build-up of the freezer fleet in Hull, and a similar 
story applies to Grimsby and North Shields, from where 
the well-known "Ranger" class operate. One freezer 
vessel, the Criscilla, designed for fishing at Iceland, is 
based at Fleetwood. The same types of problems are 
encountered at other British ports as at the Humber ports 
of Hull and Grimsby. 

It is obvious that once the freezer vessel arrives at her 
home port and unloading commences, the most import- 
ant factor in the landing is the transfer of the blocks to 
the cold store in the quickest possible time. We are dealing 
mostly with cod, a cold water species and a fish difficult 
to freeze and cold store satisfactorily as compared with 
warm water fish. Delays on the quayside, particularly 
with high air temperatures, can be most harmful and a 
prime cause of the deterioration of quality. Many coun- 
tries had been rather slow in building up low temperature 
storage, but over the past few years an intensive building 
programme at Hull and Grimsby has largely solved that 
problem and at the present time we have on the Humber 
cold storage for some 150,000 tons of food. In Hull the 
cold stores are unfortunately not situated within the dock 
estate, but most are in the vicinity of the fish dock, and the 
blocks of fish are moved by motor transport from the 
quayside to the nearby stores, a journey of up to ten 
minutes. 

For many years the labour force working on the fish 
dock at Hull have been known as "bobbers", a word which 
derived from the fact of a man ducking or bobbing down 
when receiving and taking the weight of a basket of fish 
as it was swung ashore from the deck of the ship landing. 
These men are members of the National Union of General 
and Municipal Workers, and agreements for the landing 
of fresh and frozen fish are made between that Union and 
the Hull Fishing Industry Association representing the 
Hull trawler owners. 



EARLY UNLOADING METHODS 

The Lord Nelson in the summer of 1961, was the first part- 
freezer trawler to land a catch. Her wet fish cargo was 
discharged in the traditional manner, that is by loading 
the fish into baskets, then heaving them on to the quay 
by shore-based electric winches where they were tipped 
into metal containers. At midnight she moved to another 
part of the dock, and with a labour force of about 20, 
commenced to land her cargo of frozen fish. The Lord 
Nelson had been fitted with a swing tray elevator housed 
in insulated trunking in the ship's hold. The blocks were 
loaded on to trays and at the top of the trunking they slid 



out through a watertight steel door in the bridge front 
and on to the quay side through chutes. On the quay side, 
forklift trucks loaded the blocks on to waiting transport. 
During the first landing there was much delay in loading 
the elevator, fish was constantly jamming and falling 
from the trays, mechanical break-downs frequently 
occurred and it was obvious that a larger labour force 
would be needed. Eventually some 38 men were employed, 
normally taking three eight-hour shifts. A number of 
modifications were made to the elevator, the most effec- 
tive one being the slowing down of the movement of trays, 
and as a consequence there was a reduction in the length 
of stoppages caused by fish jamming the elevator. 

In 1962 the Junella was completed. Designed to freeze 
whole fish, her owners adopted a different system of 
landing. A labour force of 52 was used to land 300 tons. 
In the ship's hold the blocks were placed into rectangular 
baskets, which were hoisted singly by an electric shore 
winch on to a portable table placed on the deck. Two 
hatches were used, each with its own conveyor. The blocks 
were then transferred to an electric conveyor which 
carried them to the market and then they went by forklift 
trucks to open lorries. Each lorry carried six containers of 
fish and each container held approximately one ton. 

As landings increased the same system of landing was 
used, and many problems came to light. Long delays 
occurred on the dockside during loading of the pallets 
and the lorries; many of the blocks were broken by rough 
handling, the temperature of the blocks rose considerably, 
mechanical breakdowns of machinery constantly oc- 
curred, and injuries to men employed were caused by fall- 
ing blocks. All these factors caused dissatisfaction to both 
employers and employees, and it is to the credit of the 
labour force that they carried on, and indeed, came for- 
ward with many helpful suggestions for improvement. 

Each year new freezer vessels arrived in the port, many 
using differing methods of landing and numbers of men 
employed. Some vessels used the ship's derricks for land- 
ing, others used mobile cranes which hoisted from below 
and swung on to the quayside. Every effort was made to 
cut down the labour force, but at that time no incentive 
or bonus system was in operation, unloading was too 
slow and costly, and proved harmful to the quality of the 
fish. 



PRESENT UNLOADING METHODS 

As landings of sea frozen fish increased in the port, it 
became imperative for the owners to consider a uniform 
method of discharge, better conditions for the men, and a 
different system of payment, incorporating a bonus on 
landings, as an incentive to speedier unloading. There was 
urgent need also for a trained or specialist gang of men of 
economical 'number to operate the method of discharge. 

After a good deal of investigation and examination of 
various systems of unloading in other ports, it was decided 
to purchase and adapt a mechanical discharging plant on 
the endless belt system. The choice of a conveyor rather 
than a pallet system was made because the former fitted in 
better with the ship's deck and hold arrangements. 

In 1965 freezer trawlers were being unloaded in Grims- 
by with a conveyor system (manufactured by Rownsons 
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ELEVATOR CONVEYOR 




Fig /. Method of unloading frozen fish blocks at the Port of Hull 



Conveyors Ltd of London) formerly used to unload stems 
of bananas. Hull owners ordered two similar machines. 
In the shape of an inverted "U" the conveyor is placed 
over the ship by a mobile crane. Trials were arranged and 
carried out towards the end of 1966, modifications made, 
details of labour settled, and the system finally came into 
operation in May 1967. 

When the ship arrives at the quayside a number of 
pallets have already been stowed under the hatches of the 
holds. These each contain some 20 blocks of frozen fish, 
about one ton in weight, and are lifted out by crane. This 
clears a space in the hold to enable an iron weight of 
approximately 1J tons, which anchors the feed bight in 
position, to sit on the fishroom floor. The space is also 
adequate to allow eight men, together with their gear such 
as feeding table, chutes, etc., to commence unloading. 
Some of the vessels have deep holds, and false floors are 
built up so that blocks need only be pulled down from a 
height of about four feet to the feed table; indeed blocks 
can be fed into the canvas pockets at any level. The con- 
veyor apron comprises a pair of endless parallel chains, 
connected at intervals by cross bars on which are mounted 
canvas slings forming pockets into which the blocks are 
placed. The length of chain adjustment is achieved by a 
"running off" process on idler rollers situated in the 
centre bed of the conveyor. The pockets conform to the 
shape of the article carried so that full blocks, part blocks, 
or single fish can be handled without difficulty or delay 
(see fig 1). 

In the early days, it was obvious a number of teething 
troubles would be experienced, and these will be dealt 
with later. 



During final trials, the freezer gang consisted of 24 men, 
plus the foreman, and a full-time maintenance engineer to 
attend to breakdowns and be of general assistance. The 
deployment was as follows: 

8 men First shift in fishroom 

8 men Second shift in fishroom 

5 men Unloading from belt conveyor 

1 man At transfer point from canvas conveyor to 

belt conveyor 

2 men Forklift drivers 

This placing of the labour was found to be satisfactory 
and has continued to the present time. 

In May 1967 an agreement was reached between the 
Union and the owners, setting out the arrangements, 
terms and conditions of working freezer trawlers at Hull. 
Each member of the gang was guaranteed a weekly 
minimum wage of 19 ($46) with incentive bonus addi- 
tions dependent on tonnage landed. The freezer gang was 
to be responsible for rigging the conveyor, preparing the 
vessel for discharge, landing and sorting the fish, loading 
on trucks for transportation, unshipping the equipment, 
etc. Normal working hours to be from 08:00 to 17:00 
with one hour break at noon for lunch. 

The first Hull freezer vessel to be unloaded under the 
new agreement was the Boston Group's Lady Parkes, 
with a cargo of 550 tons. The agreement provides that 
after a minimum target of 150 tons landed in the eight 
hour shift there would be a bonus for every subsequent 
five tons landed and 200 tons have been landed on nume- 
rous occasions. Overtime is paid when necessary at the 
usual rates. Preparatory work such as rigging the con- 
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veyor, lifting out the palletized fish stowed beneath the 
hatches, and placing on board the fishroom equipment, 
is dealt with by a rota of six men who take it in turn to 
commence two hours before normal shift hours. Stop- 
pages of work caused by a mechanical break-down are 
covered by an allowance for the time lost, calculated on 
the basis of the average rate of tonnage landed during the 
remainder of the shift in which the equipment was opera- 
tional. The agreement reached is fully comprehensive, and 
in the year since commencement very few amendments 
have been made, indeed the new arrangements have been 
helpful in improving relations between the "bobbers" and 
the employers, and it should be placed on record that 
gangs have made many helpful suggestions and done their 
best to make the scheme a success. 

As landings proceeded many problems came to light, 
causing stoppages. Below is given some of the difficulties 
met which are gradually being eliminated or reduced. 

The movement of the vessel at the quayside must 
receive continuous attention as a small rise or fall of 
water in the dock causes great difficulty in the operation 
of the machine, and requires a constant re-alignment of 
the shore-based powered belts, conveying the fish to the 
pallets. 

A level trim of the ship must be maintained throughout 
the whole period of unloading; the slightest list causes 
blocks to fall resulting in injuries to equipment. 

Electrical breakdowns which occurred frequently in 
the early days, were mainly caused by motors being under- 
powered. On the belt conveyor, the motor was increased 
from 1 J to 5 hp. Switches, casings, etc., have all been com- 
pletely weatherproofed. The small conveyors in the refri- 
gerated holds were extremely poor on starting in the low 
temperature and here also the motors were increased from 
| to 3 hp. Special low-temperature oils and greases have 
assisted in the lubrication of all moving parts. 

A number of stoppages were caused by the conveyor 
belt slipping, and by jamming of the blocks at the change- 
over from the belt conveyor to the roller conveyor. Guides 
proved to be the remedy. 

At the beginning there was difficulty in loading blocks 
in the fishroom, but this was overcome by the provision 
of chutes and conveyors 2.4 m (8 ft) in length giving a 
more adequate flow of blocks to a feed table. 

It has to be accepted that designs of freezer vessels 
differ. Some freezer vessels having their engines forward, 
need shaft tunnels running through the centre of the fish 
hold. These tunnels, approximately 1.2 m (3.6 ft) high 
and 2. 1 m (6.4 ft) in width, cause delay in unloading when 
the block level is below the height of the tunnel. A remedy 
has been the provision of powered conveyors to get the 
blocks over the tunnel from the portside to the feeding 
point on the starboard side. 

Rate of throughput 

Before the Rownson equipment was installed the rate of 
landing was around ten tons per hour with a good deal 
of extra labour. During the early trials of the machine the 
output was increased to approximately 20 tons per hour. 
There is still a considerable difference in landing rates 
depending on fishroom conditions and stoppages, but 
275 tons have been achieved in the eight hours shift, 
giving an output of 34.4 tons per hour. By October 1967 



landings appeared to be settling into a normal routine 
without stoppages of any consequence. Modifications to 
chutes, etc., all helped to speed up discharge. The gang 
were working as a team and increasing their output, and 
it was in November 1967 that the record of 275 tons 
already mentioned was achieved. 

CONCLUSION 

Over the past 12 months each type of freezer trawler based 
in Hull has been discharged several times by means of the 
mechanical conveyor and it can be assumed that for some 
years to come this method will suffice. It is of interest to 
note that compared with the landings by the previous 
methods, costs of unloading have been reduced by over 
25 per cent. Over 250 tons have been landed in a normal 
working day, and one can expect very little increase over 
this figure. The reasons for this assumption are, mainly, 
the handling capacity of the elevator, the physical limita- 
tions of the men working below, and the clearing of blocks 
on to pallets at the discharge end. Having decided that a 
reasonable rate of discharge has been reached, the next 
moves are to cut the costs of the operation by increasing 
the efficiency of the plant with less fatigue to man and 
machine. 

As far as Hull is concerned, we have just commenced 
working with a second freezer gang, and some extension 
to the quayside where the freezer trawlers are landed, is a 
matter of urgency. At the moment two vessels can be 
berthed, but careful planning is needed to determine 
which hatch should be worked first on each ship, in order 
to permit maintenance and preparation for sea as soon as 
landing is completed. Provisions, fuel, and fishing gear, 
when being loaded on to a vessel, must have space apart 
from that required for forklift trucks and lorries taking 
away loaded pallets. A third berth is a priority require- 
ment. 

A major cost at the moment is the hire of the 15 ton 
crane, which has to be available, mostly at overtime rate, 
for lifting the Rownson elevator on board. For the future 
it has been suggested that the elevator be sited on the 
freezer quay and not on the ship. This would mean laying 
down a length of railway track, placing the elevator sup- 
porting frames on bogeys and allowing it to be pushed 
out over the ship instead of being placed on it. Extensive 
modifications would have to be made to the elevator, and, 
apart from the saving of cranage costs, several other 
difficulties would be eliminated, such as constant trim- 
ming of the vessels with oil and water, delay in securing 
the elevator when placed on board, etc. It is estimated that 
a saving of at least 50 ($120) per landing could be made. 
The maintenance and servicing of elevators, conveyors, 
chutes, etc., has considerably improved, and, accordingly 
has increased the overall efficiency. 

Direct loading of blocks on to pallets already placed on 
lorries would eliminate the use of forklift trucks, but 
here, as in all the other alterations that may be made, 
safety has to be the prime consideration. Investigation 
into other techniques of landings is constantly in hand. 
Advantages could be brought about by redesigning 
hatches and fish rooms, with perhaps, built-in unloading 
systems, and so on to the ideal of direct delivery into cold 
stores situated on the quayside. 
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Improved Handling of Wet Fish: 
Boxing at Sea 

by A. G. Hopper 



Amelioration de la manutention du poisson frals: mise en bacs a bord 

L'auteur ddcrit la mise au point par la White Fish Authority d'un 
systeme de mise en bacs du poisson en mer. Les methodes actuelles 
de debarquement du poisson, dont 1'auteur signale les defauts, ont 
des consequences ndfastes sur la qualitt du produit. 

Au terme de 1'etude d'un contenant de taille et de type appropries, 
le choix s'est fixe sur un bac d'aluminium d'une contenance de 
78,5 1 (4,800 in 3 ), pouvant recevoir 44,5 kg (98 Ib) de poisson et 
18,2 kg (42 lb)de glace. 

Ces bacs ont etc soumis & des essais commerciaux, en premier lieu 
sur le Summervale (Aberdeen) en 1965. Ce navire, un chalutier diesel 
de 108 pieds (32,7 m), fait des sorties de 8 a 10 jours ct transporte 
environ 500 bacs. Get essai a d6montr que la cadence de ddbarque- 
ment par dquipe de dockers passait de 5 & 13 tonnes/heure, et rtvele 
la possibility de reduire la main-d'oeuvre. Le rendement en filets, du 
fait de I 'absence de poissons endommage\s, s'est accru en moyenne 
de 4,5 pour 100 la quality s'am61iorant nettement. De plus, les 
poissons d'un mSmc bac etant de qualitd uniforme, il en resulte la 
possibility de perfectionner et le controle de la qualit6 et les mdthodes 
de vente. L'auteur etudie les modifications du systeme de vente 
pouvant decouler d'une adoption gen6ralisee de la mise en bacs du 
poisson bord. II examine egalcment la necessity de prevoir un 
service de collccte et de nettoyage des bacs. 

La communication fournit des precisions sur le cout de la mise en 
bacs en mer. Lc prix actuel d'un bac est de 3 7s 6d (SE.-U.9), et la 
longevity probable de 10 ans. Actuellement les frais de manutention 
du systeme mis en oeuvre & Aberdeen sont de 2 shillings (24 cents), 
montant qui pourrait etre abaisse si la methode etait appliquee dans 
tout le port. D'autres possibilites d'une reduction du cout sont 
offertes par le perfectionnement des techniques classiques de manu- 
tention. 

Bien que Ton n'ait pas precede jusqu'ici a une etude detail lee de la 
mecanisation du dechargement du poisson en bacs. il est certain 
que le systeme offre de grandes possibilites, qui sont examinees dans 
la communication. Son adoption pourrait egalement avoir des reper- 
cussions considerables sur la pSche ellc-mdme, en encouragcant tant 
les operations en flottille (avec navire-base) que le sur-refroidisse- 
ment. 



Mejor manipulacidn del pescado fresco: el envasado en cajas a bordo 

En este estudio el autor describe la labor llevada a cabo por la 
Administraci6n del Pescado Blanco (White Fish Authority) con 
objcto de establecer un sistema de envasado del pescado en cajas a 
bordo. El autor describe, en primer lugar, los defectos de los actuates 
procedimientos del desembarque del pescado y llama la atenci6n 
sobre las perjudiciales consecuencias de estos procedimientos sobre 
la calidad. 

Se analiza el diseno de un envase de tipo y tamano adecuados, 
habtendose elegido una caja dc aluminio de 78,5 litros (4.800 pul- 
gadas cubicas), que puede contener 98 libras (44.5 kg) de pescado y 
42 libras (18.2 kg) de hielo. 

Estas cajas se sometieron a ensayos comcrciales, inicialmente en 
la embarcaci6n Summervale, en el puerto de Aberdeen, en 1965. 
Este barco que es un arrastrero de 108 pies (32.7 m), con motor 
diesel, realiza viajes que duran de ocho a diez dias y transporta unas 
500 cajas. El resultado de este ensayo mostro que el ritmo de des- 
carga aumento de 5 toneladas a 13 toneladas por hora y evidencio las 
posibilidades de reducir la mano de obra neccsaria. El rendimiento 
en filctcs, como resultado de la ausencia de pescado fracturado roto 
y magullado, aumento en un promedio del 4,5 por ciento, y la cali- 
dad mejoro apreciablcmente. Como el pescado envasado en cajas 
es de calidad uniforme, esto abre la posibilidad de mejorar grande- 
mcnte el control de la calidad y, por lo tanto, su venta. El autor 
examina los cambios que se producirfan en las operaciones del 
mercado si se difundiera el envasado en cajas a bordo; examina 
tambien la necesidad de establecer un servicio de recogida y lim- 
picza de las cajas. 

Se analizan detalladamcnte los costos del envasado en cajas a 
bordo. El costo actual de cada caja es de 3 libras estcrlinas, 7chelines, 
6 peniques (9 d6lares) siendo su duracibn calculada de diez aftos. 
Los actuates costos de manipulacion del sistema en Aberdeen son 
de 2 chclines (24 centavos); a escala portuaria este coste podria 
reducirse. Tambien existen posibilidades de reduce ion de este costc 
mediante el mejoramiente de los procedimientos corrientes de 
manipulacion. 

Aunque hasta ahora no se han hecho trabajos dctallados sobre la 
mecanizacion de la descarga del pescado en cajas, el sistema ofrece 
grandes posibilidades, que se examinan en el estudio. Dicho proce- 
dimiento podria tambidn influir considerablemente en las faenas a 
bordo, favoreciendo tanto las operaciones de la pesca por flotas de 
barcos como el supcrcnfriado. 



THE majority of the vessels in the British wet fish 
trawling fleet stow the catch on portable shelves, 
spaced 230 mm (9 in) apart vertically. In 1967, 
80 per cent of the wet fish landed by British trawlers was 
stowed in this way or about 540,000 tons. Discharge of 
fish from this type of stowage is a very expensive, labour 
consuming process, which is not easily mechanized. 
Furthermore much of the care taken by the crew in 
stowing the catch, is wasted by the damage and mixing 
caused by the nature of the landing process. 

The practice of unloading wet fish differs very little 
from port to port. The unloading gangs dig out the fish 
with hooks or shovels, filling baskets which are then 



swung ashore, and tipped into market containers ready for 
auction. In addition to the physical damage, the fish are 
removed from the protecting ice and lie exposed, in the 
market containers, to relatively high temperatures for 
several hours until after the auction and processing. The 
labour costs of unloading fish in this form are high, ranging 
from 3 ($7.2) to 6 ($14.4) per ton, compared with the 
highest unloading charges for merchant ships in com- 
mercial docks of about 2 ($4.8) per ton. 

For many years the Torry Research Station of the 
Ministry of Technology had stated that fish correctly 
packed at sea in suitable boxes, would show a significant 
improvement in quality over the conventional methods 
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of stowage. This improvement has been subsequently 
measured as being up to three days extension of edible life 
over shelf stowed fish. Torry had also stated that boxing 
the catch at sea could provide a sound basis for establish- 
ing a quality control scheme, as each box could be marked 
as to the day of catching and could be expected to contain 
fish of uniform quality. 

In 1961 the Report of the Committee of Inquiry into the 
Fishing Industry (Fleck Report) recommended that 
Boxing at Sea be implemented in all sections of the British 
trawling fleet. The report added the view that retaining 
the fish in ice in the boxes throughout the unloading and 
auction processes could greatly improve the quality and 
at the same time reduce the costs of handling of wet fish 
at the fishing ports. 

As a result of these recommendations, in 1964 the 
Industrial Development Unit of the White Fish Authority, 
were given the task of introducing boxing in the near, 
middle and distant water fleets still stowing the fish on 
shelves. 



made and the following design was put into production 
(fig 1): 

Material Aluminium Alloy 

External 

Dimensions 832 mm (32f in) x 391 mm (1 5| in) x 
260 mm (10J in) 

Capacity 78.5 1 (4,800 in 3 ) 

Fish Capacity 44.5 kg (98 Ib) 

Ice Capacity 18.2 kg (42 Ib) 

The drainage of slime and melt water was considered 
important for quality and when the boxes are correctly 
stacked in the fishroom, there is free drainage of melt 
water from each box to the ship bilges. The box was also 
designed to give maximum utilization of space within the 
fishroom, to be stable against ship rolling when stowed, 
and to nest when empty. This box was extensively tested 
on pilot trials from all the major United Kingdom fishing 
ports, and it was found to fulfil all the technical require- 
ments for boxing at sea. 



DEVELOPMENT PHASE OF PROJECT 

Much of the early work was concerned with identifying 
problems, deciding on the basic outline of the proposed 
system, and producing a suitable box. In order to do this, 
full appraisal had to be made of the existing practices and 
marketing systems of the main ports. For comparison 
purposes, studies were made of Boxing at Sea methods in 
Norway, Sweden, France and in our own Scottish inshore 
fleet, and in trawlers from the port of Granton which had 
always boxed their fish. 



DIMPLES FOR 
POSITIVE STOCKING 




4 EMPTY BOXES 
,^ ^ r OCCUPY 75 \ OF THE 

DIMPLES ^^^H^^^r SPACE OF 4 FULL 

TO PREVENT ^^1^^^ BOXES 

BOXES JAMMING ft TO^ 
ALLOW FREE DRAINING 
DOWN SIDES 

Fig 1. W.F.A. fish boxes 

First it was decided that if full advantage was to be 
obtained from the system, the fish must be gutted, 
washed and packed in ice in boxes at the time of catching, 
and should remain in ice in the boxes throughout unload- 
ing and the auction, and until processed. Weighing and 
sorting at the quayside would not be allowed, in spite of 
the fact that this responsibility would pass to the crews. 
Torry Research Station prepared a specification outlining 
the desirable characteristics of boxes for this application 
but no British design exactly met the requirements. 

A series of pilot trials was undertaken on trawlers, 
using a variety of box designs in different materials. After 
these trials an assessment of all the technical factors was 



THE COMMERCIAL PHASE 

Commercial trials into boxing at sea were started in 1965 
from the ports of Aberdeen and Grimsby. In both ports 
the technical advantages soon became apparent, but be- 
cause of the size of the trial, only one vessel in each port, 
the commercial advantages could not easily be proved. 
The main difficulty was that the vessel owners would have 
to finance and organize the change, but the main benefits 
would be reaped by the fish merchants. Particularly in 
Grimsby, there was not the confidence that the costs of 
boxing would be recovered by the increased price for the 
fish, and, eventually lower unloading costs. In Aberdeen 
however this confidence was gradually gained over about 
a year and the commercial trials continued and became 
what is known as the Summervale experiment. The 
Grimsby trial was terminated after about six months. 

The Summervale is a middle water diesel trawler of 
32.7 m (108 ft) L.B.P. which makes voyages to the North 
Sea and North West of Scotland lasting eight to ten days. 
She was first converted in early 1965 to stow her catch in 
the new boxes, and carries about 500 of them. 

The conclusions 

After about one year's operation, it was possible to assess 
the results and make predictions about other gains if the 
system was to be more widely used. 

The unloading rate per gang was increased from five 
tons per hour to 13 tons per hour without introduc- 
ing mechanical equipment. At the same time, only nine 
men out of a gang of 13 were observed to be work- 
ing. Whilst this situation has not yet been used to lower 
unloading costs, the potential clearly exists even without 
mechanization. 

Because of the complete absence of broken or crushed 
fish caused by handling in a conventional manner, the 
fillet yield increased by an average of 4.5 per cent on the 
basis of the weight of whole gutted fish. 

The quality improvements of boxed fish predicted by 
Torry Research Station were confirmed, and what is 
equally important it was found that, because the fish 
remained iced and undisturbed throughout unloading and 
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auction, it retained its freshness much better than con- 
ventionally handled fish. Processors can store it overnight 
with confidence. 

As a box is filled over a short period it contains fish of 
the same age at the time of unloading, and, consequently, 
of uniform quality. If the boxes are labelled as originating 
from the early, middle or later parts of a voyage this 
would facilitate a quality control scheme or at least enable 
merchants to buy fish of known quality. Extended to the 
retail shops this feature could be used as a guarantee that 
the fish was above a certain minimum quality. Certain 
British retailers are already insisting on this guarantee. 

The work content of stowing the fish in boxes on 
board appears to be no more arduous than shelfing, 
and in some cases the crews actually prefer it. They feel 
that they have a considerable measure of control over the 
presentation of their fish on the market. Crew trouble 
from the change has been virtually non-existent. 




Fig 2. Discharge of boxes from trawler's fishroom 

Boxing has already allowed the owners some flexibility 
in unloading. For instance, a vessel may arrive at a time 
too late to catch the market sales under normal circum- 
stances, but because of the high unloading rate possible 
has been able to land the fish in time for sale. Boxed fish 
may also be sent overland in certain circumstances from 
ports near to the fishing grounds (fig 2). 

Future implications 

To reduce costs will need further extension of the scheme 
so that labour agreements can be negotiated and mecha- 
nization introduced. 

Quality benefits soon became reflected in the increased 
price paid for the fish. At no time since the start has any 
boxed fish been unsold. In Aberdeen some 4.6 per cent 



of all landings went unsold in 1965 but the percentage has 
been less in recent years. 

Flexibility in landings could have, in the future, a very 
marked effect on the timing of unloading and the market- 
ing of fish. The keeping quality of boxed fish could be 
used to allow unloading to take place at any time of the 
day or night and the fish could then be stored for a short 
time until auctioned or processed. To the large fish pro- 
cessing firms in particular this would ensure a more uni- 
form flow of fish to the factory, especially if associated 
with contract buying. 

These facts provided an incentive for expansion to take 
place and in the last year, since June 1967, seven more 
vessels of similar size to the Summervale commenced 
boxing at sea in the same manner. It is predicted that 
steady expansion of boxing will take place in Aberdeen 
over the next year or so. The success of the Summervale 
experiments, together with a general demand for better 
quality wet fish, have caused owners in other major 
fishing ports to reconsider boxing at sea. 



SERVICING ARRANGEMENTS 

An important aspect of setting up boxing at sea using 
returnable boxes is to provide a comprehensive service to 
collect, wash the boxes and supply the vessels with clean 
boxes. Part of the commercial trials have been concerned 
with developing a suitable system. 

The vessels are supplied with clean boxes from a pool. 
A firm of sub-contractors is given the responsibility to 
collect boxes from the merchants, wash and sterilize them, 
and return them to the pool for subsequent allocation to 
the vessels. 

It has been found it is essential to maintain strict con- 
trol over the movements of boxes and prevent stockpiling 
in the merchants' premises or accumulation of dirty boxes. 
Stockpiling will result in poor utilization of available 
stocks and costs will increase. Staff are employed specifi- 
cally for the purpose of locating boxes and getting them 
back to the pool. 



COSTS OF BOXING 

The costs of boxing may be broken down into two classi- 
fications: capital costs and servicing costs. 

The current cost of the box used by the Industrial 
Development Unit is 3 7s 6d ($9) for quantities of 
25,000 and the expected life when used as a boxing at sea 
container is about 10 years. During that time the box may 
have to undergo about 10s ($1.25) refurbishing work, but 
the scrap value at the end of its life may be 8s to 10s 
($1 to $1.25) at current prices. 

Based on Aberdeen experience so far eight vessels are 
kept supplied with boxes by maintaining a 40 per cent 
reserve supply. This can no doubt be reduced as the num- 
ber of vessels increases provided a strict control system is 
maintained to keep the boxes circulating. 

Regarding the number of boxes to be carried by each 
vessel, it is preferable not to over-supply the vessel in 
anticipation of occasional extra large catches. A large 
number of boxes and hence a lot of capital investment 
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could be poorly utilized. It is the practice on the Aberdeen 
vessels to stow any excess fish on shelves in the conven- 
tional way. 

The vessel conversion is simple and consists of removing 
the existing supporting structure for the shelves, and 
building vertical linings on the ship's side. A level floor 
is also necessary. In Aberdeen this costs about 1 ($2.4) 
per box carried, but in a new vessel there would be appre- 
ciable savings in cost by not having to provide the shelf 
structure. A fishroom fitted with all aluminium shelves 
has been calculated to cost the same as an equivalent 
capacity in aluminium boxes. 

Servicing costs 

As most ports already have servicing organizations for 
market trunks it will, in general, be a case of adapting 
these services to the new system. For a full service, con- 
sisting of collection from the merchants, washing, storage, 
transport to the vessel, and stowage aboard, it costs 2s 
(24 cents) per box in Aberdeen, which includes sub- 
contractors' profit and administrative charges. The White 
Fish Authority estimate that this service could be pro- 
vided on a port scale for about Is 6d (18 cents) per box. 
Not included in these costs are the savings resultingfrom 
not using the conventional practices. Market containers 
of course need not be hired or supplied and this represents 
about 7d to 9d (7 to 9 cents) per occasion in Aberdeen. 
The labour costs of cleaning and re-positioning the fish- 
room shelves are also saved. 



MECHANIZATION OF UNLOADING 

No detailed work has yet been done by the Industrial 
Development Unit on the mechanization of unloading 
boxed fish. Nevertheless from the trials so far, some gene- 
ral principles have emerged. 

If the present marketing and auction structure is to be 
retained in the future any mechanization must take into 
account these requirements. The present unit of sale in all 
British ports is one box and therefore each box must be 
laid out singly for inspection. Each box contains a given 
species and size grade of fish. As the stowage of boxes in 
the fishroom is at random it is unlikely that pallet loads 
of 20 boxes or so made up in the fishrooms and put 
ashore by crane will achieve much by reduction of labour. 
Each pallet load would have to be broken down and the 
boxes regrouped on the market according to species and 
size. The present size of fishroom and fishroom hatch 
would of course make palletization difficult anyway 
although this restriction could be eliminated in the future 
as new vessels are designed. 

It would seem that whilst the present auction system 
remains the boxes should be moved in single units from 
the fishroom right into the display area. This indicates a 
conveyor system allowing for sorting of boxes to take place 
somewhere on the conveyor. Once the boxes had been 
regrouped on the market according to species they could 
be palletized to allow removal by forklift truck after 
auction. This is assuming that merchants would buy the 
fish in pallet sized units. 

In selecting any mechanical handling system the empha- 
sis should be primarily on labour reduction as the hand- 



ling of boxes alone has already achieved a significant time 
reduction. As stated previously labour costs are high and 
gang sizes range from 13 to 17 men with up to five or six 
gangs employed per ship. In addition to labour costs it is 
becoming increasingly difficult to recruit and maintain 
the size of the labour force needed for the conventional 
handling methods. 

FURTHER ADVANTAGES OF BOXING 

The Industrial Development Unit of the White Fish 
Authority have carried out trials in two other areas of 
which boxing at sea plays an important part. 

This summer, transfer at sea operations have been 
carried out off Iceland between three trawlers of the Hull 
Distant Water Fleet. The object has been to schedule the 
vessels in such a way that the fish from the first part of 
any voyage of a vessel is transferred to another vessel 
which has nearly completed her voyage. In this way an 
increased amount of high quality fish is landed. For the 
transfer the vessels are brought together using pneumatic 
fenders and boxed fish is then swung across from one to 
the other. The particular advantage of this method is that 
the quality is unimpaired in any way as the fish themselves 
are only handled the once, between catching and process- 
ing, and there is no prolonged exposure to high air or sea 
temperatures. 

An interesting aspect of this trial has been the enthu- 
siastic reception of boxed fish by the Hull Fish Trade and 
it is believed that boxing will be given every encourage- 
ment in the future. 

A second project carried out by the Industrial Develop- 
ment Unit has been the superchilling of fish on board. 
Superchilling is well known in Portugal and at least one 
German vessel is fitted with an installation of the Portu- 
guese type. The technique is to lower the temperature of 
the fish to slightly below 0C (32F) i.e., about -2C 
(29F) at which considerable extensions in edible life can 
be obtained with only a moderate size of refrigeration 
plant. 

The principle of the Industrial Development Unit 
experiment was to blow cold air through a stack of boxes, 
of the type used in the boxing at sea trials until the desired 
temperature in the fish was achieved. The Portuguese 
method is to use cooling grids to superchill fish stowed on 
conventional shelves. The advantage of the Industrial 
Development Unit method is that a good uniform distri- 
bution of cooling is obtained and the boxed fish can be 
easily unloaded in spite of the contents being frozen to- 
gether. Although the experiment was a technical success 
the marketing of superchilled fish represented problems 
which have yet to be resolved. 
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Manutention du Poisson dans les principaux 
Ports de Pfeche francais 

par A. Gendre 



The handling of fish in the principal French fishing ports 

This paper discusses in considerable detail the methods of handling 
at the principal French fishing ports of Boulogne, Concarneau, 
Lorient and La Rochelle. 

The author first analyses the operations involved in physically 
moving the fish between the hold of the vessel and its departure to 
inland destinations. He points out that although the cost of this 
handling represents something between 3 and 10 per cent of the 
wholesale price, its significance and importance with regard to 
quality and ease of sale is such that any savings and improvement 
in this process are most important. The author first examines the 
nature of the operations, including the unloading of the fish, de- 
scribing the equipment used for this purpose, its sorting and grading 
with respect to size. He discusses the needs of the different classes of 
buyer and he describes the methods by which the fish is moved into 
the market hall and is displayed for sale. The author then describes 
in detail the situation at the main French fishing ports. 



La manipulaci6n del pescado en los principals puertos pesqueros 
Fran 



Se explican con toda clase de pormenores los m&odos de manipula- 
tion en los principales puertos pesqueros Franceses de Boulogne, 
Concarneau, Lorient y La Rochelle. 

El autor analiza las operaciones necesarias para acarrear el pes- 
cado desde la bodega hasta el punto de partida para los mercados del 
interior. Menciona que aunque el costo de esta manipulaci6n repre- 
senta del 3 al 10 por ciento del precio al por mayor, su trascendencia 
con respecto a la calidad y facilidad de venta es tal que resultan muy 
importantes las economias y disminuciones de este costo. 1 autor 
analiza la naturaleza de las operaciones, inclusive la descarga del 
pescado y describe el equipo empleado para ello y la clasificaci6n de 
aquel por tamanos. Explica las necesidades de los diversos compra- 
dores y la manera de acarrear el pescado hasta la lonja y su exhibi- 
tion para la venta. 



BIEN que le coftt de la manutention du poisson dans 
les ports de peche francais ne represente que de 
3 pourcent h 10 pourcent du prix devenleencrteedu 
poisson debarque, les marges beneficial res des produc- 
teurs quand elles existent sont actuellement si faibles 
qu'il n'est pas sans int6rt d'en analyser la composition 
pour examiner si certaines economies ne peuvent pas etre 
recherch&s en particulier dans les ports oft les prix de 
criee sont les plus bas. D'autre part les precedes de 
debarquement, de tri et d'achemincment du poisson vers 
les ateliers de mareyage ont une serieuse influence sur la 
qualite du poisson vendu frais a la consommation, 
qualit^ que les producteurs francais tiennent particu- 
Iterement a maintenir et & amdiorer, de sorte que la com- 
paraison entre les procds employe's dans les diflferents 
ports pourra conduire & des perfectionnements sans aug- 
menter necessairement les frais de manutention. Avant 
d 'examiner en detail pour chacun des principaux ports de 
pche fran^ais Torganisation particuliere de la manuten- 
tion qui depend souvent de leurs installations de super- 
structure, il convient de d6crire la suite des operations 
subies par le poisson depuis sa capture jusqu'au moment 
oil il quitte le porr de debarquement par le rail ou par la 
route, en nous bornant a la peche fraiche au chalut, qui 
fournit de loin la plus grosse partie des tonnages. 

Le debarquement 

L'quipage du chalutier entrepose la plupart de ses prises 
(de 10 & 150 tonnes suivant les unites et les saisons) en 
vrac dans les cales a poisson du navire. Les captures y 
sont gnralement rangees en couches horizontales de 
30 a 40 centimetres d'paisseur, spar6es par des planchers 
en bois evitant de det^riorer le poisson en 1'entassant sur 



des hauteurs excessives. Pour les prises donne"es par les 
derniers traits de chalut, d'une qualite" superieure, le 
. poisson est parfois trie a bord et reparti, dans des caisses 
d'une quarantaine de kilogramme, diies "caisses d'ori- 
gine". Ceue partie de la peche ne sera plus, en principe, 
manipulee, avant Tatelier du mareyeur ou meme au-dela, 
ce qui est une garantie supplementaire de qualite. 

Une fois renlre au port, apres une ou deux semaines de 
navigation, le chalutier est amarre au quai de decharge- 
ment et il est alors procede, sous Tautorite et le controle 
de I'armateur, au debarquement de la cargaison. Dans le 
cas des unites importantes, ce debarquement est effect u 
souvent par des ouvriers dockers auxquels s'appliquent, 
comme dans les ports de commerce, les dispositions des 
articles 84 a 108 du Code des Ports Maritimes (Loi du 
6 septembre 1947). 

Les moyens de de"chargement et partant les cadences 
different largement d'un port a 1'autre. Le travail est 
toujours effectue la nuit; il commence suivant les unites 
entre 23 h et 4 h, de maniere a ce qu'il soit acheve avant 
la vente a cri6e qui commence a 7 ou 8 h. 

Les engins utilises pour faire passer le poisson de la 
cale sur le quai sont soit des grues sp6cialement adapters 
pour la peche, soit de simples treuils avec renvoi du cable 
dans le greement du navire, soit des poutres roulantes ou 
coulissantes, soit enfin des sauterelles pour les "caisses 
d'origine". L' utilisation mme de ces nombreux types 
d'appareils montre que 1'engin iddal n'est pas encore 
trouve; ils ont tous pour but de hisser depuis la cale un 
recipient en osier ou en plastique, dans lequel onr td 
dpose:s une cinquantaine de kilogramme de poisson et 
de glace. Ces recipients sont soit vids directement sur les 
tables de tri installers sur le quai, soit de"verse"s sur le pont 
du chalutier dans une benne me'tallique plus importante 



[248] 



(200 kg (440 Ib) 4 Boulogne) qui est cllc-m6me hissds sur 
le quai par une grue. 

Les rendements sont, en general, assez /aibles car le 
travail est p6nible particulierement pour les ouvriers 
oprant en cale, qui pataugent dans la glace et doivent 
hon seulement charger les paniers mais aussi demonter 
les planers qui d6coupent horizontalement les cales. 

Les "caisses d'origine" se manutentionnent bien enten- 
du beaucoup plus ais6ment en utilisant des "sauterelles". 

Le triage 

Dans le cas du poisson en vrac, nous le retrouvons sur la 
table de tri ou des ouvriers ou ouvrieres specialises, 
dockers ou non suivant les ports, distribuent les poissons 
un par un dans des caisses en bois, en metal ou en matiere 
plastique, appetees "coffres", d'une contenance de 40 kg 
a SO kg (88 Ib a 1 10 Ib) et utilises chacun pour une espece 
et une taille. L'adoption des coffres en plastique parait 
devoir etre generalisee pour le plus grand bien de 
1'hygiene. 

Ce travail long, minutieux et penible, exige une main- 
d'oeuvre experte car certaines especes se subdivisent en 
cinq dix categories de taille; comme toutes les autres 
manutentions, il est generateur de chocs ou blessures 
pour le poisson qui paraissent difficiles a eviter. Le pesage 
des cofFres est de moins en moins effectue, ce qui simplifie 
les operations prealables a la vente sans entrainer pour 
autant de contestations serieuses. 

Entre 7 h et 8 h, les apporls de la nuit sont prets pour la 



vente et celle-ci peut commences Elle s'effectue soit a 
proximite immediate des lots, soit en salle, les acheteurs 
ayant inspecte les lots au prealable. Les encheres se 
deroulent la voix, en general, aux encheres montantes. 
II est hors de notre propos d'enterer dans le detail de la 
vente ni des modes de r6glement entre vendeurs et ache- 
teurs. 

Apres la vente 

Nous suivrons maintenant le trajet du poisson dont les 
difKrents coffres, toujours exposes sur le quai, possedent 
a Tissue de la vente un nouveau propridtaire : mareyeur, 
conserveur, congelateur, saleur, saurisseur. 

Dans le cas du conserveur, congelateur, saleur ou 
saurisseur, le poisson sera en general charge sur camion 
par Tinteresse lui-meme et achemine jusqu'a son usine 
qui, la plupart du temps, n'est pas installed ^ proximite 
immediate du quai. 

Dans le cas du mareyeur, de loin le plus important, la 
marchandise est transportee dans les ateliers de condi- 
tionnement qui sont in talles suivant les ports soit a 
proximite immediate des halles d'exposition, soit 
quelque distance, en utilisant des moyens t res divers allant 
de la charrette bras au camion ou au tracteur eiectrique, 
ce transport etant effectue soit par le mareyeur Iui-m6me, 
soit par un service specialise, moyennant redevance. 

Une fois que ses acquisitions sont recues dans son 
atelier, le mareyeur effectue sur elles des operations trds 
diverses suivant la destination finale attribue*e a la 
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marchandise. II pourra se contenter d'un triage soigneux 
et d'une mise en caisse par assez grosses quantites dans la 
glace et sous papier sulfurise, s'il compte reexpddier la 
merchandise aux halles d'une grande ville ou elle sera 
vendue a la commission. S'il doit livrer & un grossistc ou 
meme a un detaillant, il deviendra indispensable d'effec- 
tuer de petits lots pouvant contenir plusieurs esp&ces en 
quantitds bien determinees et mme pour certains pois- 
sons d'effectuer une preparation telle qu'dtetage, vidage 
ou decoupage des ailes. 

Enfin, pour les lots destinies a la congelation, il sera 
souvent procede au pretevement des filets et a leur range- 
ment en caissettes de faible importance unitaire. 

La derniere operation de manutention effectuee dans le 
port dc ddbarquement est 1'expedition du poisson traite 
par les mareyeurs vers 1'interieur des terres. Elle ne 
prsente aucune originalite et reclame seulement dans la 
zone industrielle du port une gare routiere et une gare 
ferroviaire de mare oft les camions et les wagons seront 
charges. 

Nous examinerons maintenant les conditions particu- 
liferes de manutention du poisson frais entre la cale du 
chalutier et les ateliers de maree, dans les ports frangais de 
Boulogne, Concarneau, Lorient et La Rochelle dont le 
tonnage de poisson frais d6barqu6 en 1967 a represente 
plus des 2/3 de la production frangaise. Les renseigne- 
ments donnas ci-apr&s ont etc recueillis gr&ce a la tr6s 
large participation des Chambres de Commerce de 
Boulogne-sur-Mer, Quimper et La Rochelle ainsi que de 
la Soci6t6 du Port de Pfcche de Lorient. 

PORT DE BOULOGNE-SUR-MER 
Donnfes gtairales et sommaires sur la pfcche et les navires 

Tonnage pSchi en 1967: 134.735F, dont 90 pourcent par 
les chalutiers de peche hauturtere et 10 pourcent par les 
chalutiers artisanaux pratiquant la p6che cotifere, 

Prix de vente en halle de ce tonnage: 140.767.307F 
($28.153.461). 

Prix moyen au kilo: 1.04F (21 cents) en 1967. 

Lieux de pCche. Manche (banes du Sandettie et du 
Vergoyer); Mcr du Nord (cdtes de Norvige, Ecosse, 
Irlande, Dogger Bank, les Shetland et Ferog); Banes de 
1'Atlantiquc et cdtes Quest de 1'Angleterre. 

Flotte de ptche. Cinquantc-quatre chalutiers en acier de 
32 & 63 m (106 & 210 ft) de long, de construction rfcente 
(huit ans de moyenne d'&ge) immatriculfe a Boulogne-sur- 
Mer. Puissance des moteurs 450 a 1.870 CV. Equipement 
radio et 61ectroniquemonerne. Vitesse maxima : 1 5 noeuds. 
En outre 20 chalutiers immatricule's dans les ports voisins 
sont exploitis par des armateurs boulonnais et vendent 
le produit de leur ptehe & Boulogne-sur-Mer. Enfin, une 
quinzaine de chalutiers de Gravelines et Grand-Fort- 
Philippe vicnnent vendre de plus en plus leur ptehe 
& Boulogne-sur-Mer. 

Mlthode de chalutage. La majority des chalutiers bou- 
lonnais sont a ptehe par le edit. Dix chalutiers ptehant 
par 1'arriire. 



Poisson pch. Quarante categories, dont, dans Pordrc 
d'importance des captures: lieus noirs 33.000 t, merlans 
22.000 t, maquereaux 15.000 t, harengs 13,500 t, soit 
84.000 t, environ pour ces quatre esp&ces. 

Le Port de Boulogne 

La peche dispose actuellement au Port de Boulogne de 
trois bassins : 

(a) Un bassin a flot de sept hectares (17 acres), 
6cluse par un sas de 100x21 m (333x70 ft), 
dont le seuil est a la cote (+0,14), presentant 
cependant certains hearts de niveaux, selon 
Timportance des marges; il en resulte des in 
convenients pour Tutilisation du materiel de 
d^chargement qui ne peut toujours etre le meme 
suivant qu'il s'agit de pdriodes de vives-eaux ou 
de basses-eaux. (Longueurs de quais utilisables 
pour la peche: 521 m (1J37 ft). 

(b) Un bassin de marde de huit hectares (20 acres) 
au droit du lit de la rivi&re Liane; il presente 
Tinconv^nient d'un marnage trfes important 
(9 m (30 ft) (Longeueur de quais utilisables pour 
la p6che 475 m (1,583 ft). La stabilite du plan 
d'eau est un Element important dc productivity 
et sera recherchee dans la creation du nouveau 
bassin de peche. 

(c) Le bassin Loubet (Bassin de mar^e) dont le quai 
Jean Voisin et le mole Sud (soit 393 m (1,310 ft) 
de quais) sont actuellement affected a la peche 
industrielle. II sera transform^ en bassin a flot par 
construction d'une ecluse de 125x25 m (417 x 
83 ft) avec seuil i la cote (-5,50 (18 ft), agrandi 
et entoure de halles de d6chargement du m6me 
type que celles du bassin a flot; les travaux 
seront entrepris avant la fin de 1968. 

Les halles de dchargement 

Les halles actuelles d'une superficie de 14.220 m 2 
(3.5 acres) sont etablies sur le pourtour du bassin a flot. 
Les cdt6s Est et Sud ainsi qu'une partie c6t6 Quest sont 
entiirement couverts. Les halles sont entiirement ouver- 
tes sur le cdt bassin, et cloisonn&s avec volets roulants 
sur la face opposed donnant sur les aires de circulation ou 
de stationnement. Leur niveau en surlvation par rapport 
a ces derniers permet des transbordements ais6s sur 
camion. 

L'fclairage r6alis6 par des tubes & cathode froide de 
2,40 m (8 ft) de longuer, donne au sol un iclairage de 



Ptehe artisanale. Cent dix bateaux en bois et cinqu en 
acier de 50 & 480 CV, dont 54 de moins de 10 ans. 




Fig 2. Port de Boulogne sur Mer. Halle au poisson 
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un plancher superieur couvrant la moitie de 
la largeur des halles et courant sur toute leur longuer. 

Le bassin de maree dont seul le quai Est est affect^ a la 
pSche sur 475 m (1,583 ft) ne comporte pas de hailes 
couvertes; les a ires de manutention sont trfes vastes et 
parfaitement planes; elles sont bien sSparees du trafic 
routier. 

Les travaux de construction d'une halle le long du quai 
Jean Voisin de bassin Loubet debuteront en i\& 1968. 

Engins de manutention ou de stockage 
Les appareils. (a) 28 grues haulotte automotrices (elec- 
triques sur secteur), force 600 kg (1,333 Ib); (b) 28 grues 
sur rail de T 6 a 2 T; (c) 30 treuils; (d) 7 sauterelles ou 
monte-charges inclines servant au debarquerr.ent des 
"caisses d'origine"; (e) 16 pompes. 



Fig 3. Lavage du poisson dans les bennes 

70 lux satisfaisant; le sol est parfaitement plan et anti- 
d6rapant; une pente de 2,50 pourcent permet aux eaux 
de lavage et de fonte de glace de s'ecouler dans les cani- 
veaux parallfcles au quai ou dans le bassin. 

Un ddpot de 1 .000 m 2 (0.2 acres) permet le stockage des 
coffres destines a la manutention du poisson et est 




Fig 4. Debarquement du poisson 




Fig 5. Triage du poisson 
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Lcs containers utilises pour la manutention du poisson 
sont de quatre sortes: (a) Les caisses en bois dites 
"d'origine" prpar6es en mer par les Equipages (conte- 
nance 25 kg (56 Ib); (b) Les pottes ou paniers d'osier 
servant au transfert du poisson en vrac depuis les cales 
jusqu'aux bennes m&alliques; I'emploi de paniers en 
plastique dits "tam-tam", du type Bremerhaven, se 
gnralise de plus en plus; (c) Les bennes metalliques qui 
alimentent les tables de tri (141); (d) Les coffres servant & 
la manutention, du quai aux magasins des utilisateurs; 
ces coffres, jadis tous en bois ont ete remplaces par des 
unites nouvelles en mati&re plastique d'une contenance 
de 40 kg (88 Ib). II en existe actuellement 45.000 environ. 

II y a lieu de noter enfin les tables de tri et les balances 
de pesde. 

Machine A laver les coffres 

La Chambre de Commerce de Boulogne-sur-Mer a mis 
en service depuis le mois de juillet 1966, une machine & 
laver les coffres permettant une cadence horaire de 1.200 
bacs. Le transporteur a 6t6 particuli&rement 6tudi6 pour 
n'exiger aucun entretien et il a t allonge pour permettre 
le transfert des coffres a 1'gtage du b&timent. 

Le principe de lavage reside dans la traversee d'un 
tunnel comportant trois compartiments : (a) Un prdtrem- 
page & 45 qui comporte une r6serve de 3 m 3 (4 yd 3 ) d'eau 
douce filtree en permanence et additionnee d'un produit 
tensio-actif ; (b) Un circuit hydraulique identique ofi 1'eau 
additionnee d'un produit d&ersif de lavage est port6e a 
65; (c) Un ringage abondant a 1'eau de mer. 

Embauche. Celle-ci est r6alis6e sous le controle du 
B.C.M.O. tous les jours: 

de 16 h 45 a 17 h pour les operations de nuit. 
L'embauche la plus importante est realisee h 16 h 4. 
Pendant la saison du hareng, quatre postes sont 
amnags : 
Oh-6h-10hetl4h 

L'embauche est en fait realisde & la suite de la demande 
de 1'armement, demande formulae selon les regies fixies 
par la Directiondu Port. Sur cette demande figure entre 
autres le nombre des dockers qui semble suffisant pour le 
d&hargement de tel ou tel navire. Ce document est remis 
A un chef d'gquipe propos6 par 1'armateur, agre par la 
Direction du Port. 

Ce chef d'equipe proc&de 1'embauche des 
dockers qui ont, en general, 1'habitude de travailler avec 
lui; il prend possession des cartes de pointage de ses co- 
equipiers, les remet au controleur d'embauche, propose 
du B.C.M.O., qui v6rifie la concordance entre la demande 
prsente et les indications du tableau de service. 

Sur la liste nominative des ouvriers dockers-poisson- 
niers, le chef d'6quipe r6partit alors les t&ches; cette 
operation permet r affectation de tous les ouvriers & des 
postes bien dfinis. 

Le docker-poissonnier qui a quittl son travail le matin 
entre 6 h et 9 h, suivant 1'importance des arrivages et qui 
a pris un temps de sommeil de 8 h 4 15 h, ou de 10 h 4 
16 h environ, est obligd de venir a 1'embauche au port & 
16 h45. Puis il remonte chez lui pour dormir une deuxiemc 
fois, avant de reprendre le chemin du port entre 23 h et 
h. Cette pratique, ajout^e h la duret6 du travail propre- 



ment dit du deglacage, du tri, de la manutention, fait que 
le metier de Docker-Poissonnier & Boulogne est accompli 
dans des conditions sv&res. 

II importe pourtant de souligner que 1'embauchage 
pourrait se faire uniquement de nuit. L'embauchage i 
16 h 45 n'est pas du tout requis par 1'organisation du port 
ni par les armateurs; il a t demand^ par le syndicat 
progessionnel des dockers lui-mfime. Si Ton commengait 
le dchargement du poisson & 20 h, 1'embauche pourrait 
s'effectuer vers 19 h et la vente du poisson pourrait d6bute 
plus tdt dans la matinee, 5 ou 6 h du matin. 

Critiques et suggestions 

L'amenagement des conditions et heures d'embauche 
pourrait etre recherchd et une autre repartition des heures, 
si elle pouvait tre obtenue, serait aussi souhaitable. 
L'irr6gularite des arrivages conditionne et rend ardue la 
modification de la situation aciuelle; regulariser les 
apports et les arrivees de chalutiers, en fonction de la 
relative concentration de la consommation du poisson le 
vendredi, pose un probl&me trfes vaste d'organisation du 
marchS, de la distribution et surtout d'habitudes pro- 
fondement ancrees; le problfcme depasse ainsi de beau- 
coup le Port de Boulogne lui-mme. II faut souligner 
toutefois la tentative des armateurs de r^gulariser le 
trafic par une connaissance prealable des apports, tenta- 
tive qui a donne des resultats le mardi, ce dont les 
dockers sont conscients; mais pour que le poisson soit 
d barque le jeudi, il faudrait qu'il puisse etre expedie dans 
toutes les directions et parvenir le lendemain matin, ce qui 
est impossible dans la moiti Sud de la France. 

En ce qui concerne le vol, il y en a toujours eu sur le 
port. La pratique de la "gainee", avantage en nature con- 
senti aux dockers a ete remplacee avec leur accord par 
une prime en espece, mais le vol n'en a pas ete totalement 
supprime pour autant. Toutefois, grce aux efforts de la 
Police et h des effectifs supptementaires, on a pu constater 
ces derni&res annees une diminution importante des vols 
de poisson. En ce qui conceme la surveillance du port, le 
probl&me le plus difficile a resoudre est d& & Timpossibilite 
pratique de cloturer le port. L'am6nagement du nouveau 
bassin Loubet sp^cialement destin a la peche rendra plus 
aisee encore a 1'avenir la repression du vol, en rorgani- 
sant la surveillance autour d'un bassin ou les transac- 
tions seront davantage localises. 

L'infrastructure portuaire. L'agrandissement du bassin 
Loubet et sa transformation en bassin a flot supprimeront, 
sinon pour la peche artisanale qui restera auportde maree, 
du moins pour les chalutiers industriels, 1'inconvenient 
du marnage et la cote du seuil de Feel use permettra les 
mouvements des chalutiers actuels a toute heure de mar6e. 
Le port de marde continuera neanmoins a presenter 
1'avantage d'fitre accessible a toute heure sans cclusage, 
tant pour les chalutiers que pour les bateaux artisanaux. 
Pour ce qui est du bassin & flot, ou les dnivellations 
peu sensibles prdsentent neanmoins un certain incortvd- 
nient pratiquement ineluctable, son sas clus n'en permet 
I'acc6s que quelques heures par jour, lors des Stales de 
haute mer; 1' utilisation du sas necessite un remorquage 
couteux; il est difficile aux chalutiers de pr6voir avec 
toute pr&ision 1'heure de leur arrivic au port. Ces con- 
traintes se retrouvent a la sortie comme a Tentr^e. II en 
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resulte inevitablement des attentes et dcs temps morts qui 
uuisent & 1'utilisation reguli^rement repartie du materiel 
de dechargement ou au plein emploi de 1'equipement du 
bassin, done & la productivity. Mais il y a 1 un etat de fait 
inherent & tout bassin 6cluse. Le nouveau bassin & flot 
permettra d'ecluser & toute heure. 

Malgre la recherche des meilleures conditions dans la 
reconstruction du port et la rationalisation de son equipe- 
ment pour offrir le rendement maximum, on se heurte 
encore & la trop grande dispersion des installations et& 
leur chevauchement. 

Le probldme dominant au port de Boulogne pour la 
inise a terre des apports des chalutiers, et compte tenu du 
manque d'dtalement des arrivages, a ete jusqu'a present 
un probteme d'espace. II suffisait de voir les chalutiers en 
epi, avec les difficult^ et les dangers d'avarie ou autres 
que comportait cette solution pour en mesurer retendue. 
La peche etouffait par manque de place. 

Si a ce jour les difficultes ne sont pas encore totalement 
disparues, il n'en demoure pas moins que la construction 
de la Darse Sarraz-Bournet a permis de liberer pour la 
peche, le quai Jean Voisin du bassin Lou bet soit une 
longeur de pres de 400 m (1,333 ft) supplementaires. 

Lorsque ce bassin sera Iib6r en totalite pour la peche, 
agrandi vers 1'Ouest et transforme en bassin & flot par la 
construction d'une ecluse a sas, 1'accostage parallele des 
bateaux, la multiplication des postes a quai et des halles 
couvertes, le regroupement d'installations trop disperses 
au coeur meme de la zone industrielle du port, apporte- 
ront une amelioration tres sensible dans les conditions 
de dechargement du poisson. 

Les halles. Les halles couvertes du bassin a flot offrent 
pour les operations de debarquement les conditions de 
travail satisfaisantes difficilement perfectibles malgrd les 
courants d'air et le froid des hivers, compte tenu de 
Tobligation de travailler de nuit, d'ouvrir entterement les 
halles cote bassin et largement cote oppose. La fraicheur 
est une necessite car le triage n&essaire des esptees de 
poisson occupe un temps prfccieux, au point que la refri- 
geration des halles en saisons tempertes ou chaudes serait 
une amelioration souhaitable. 

Les halles en cours d'etude pour le bassin Loubet seront 
sensiblement identiques a celles qui existent au bassin a 
flot. 

L'amenagement de canalisations d'evacuation de la 
glace & Finterieur des sols, au droit des postes de tri, serait 
desirable. 

L'installation du maximum de postes de tri, fixes ou 
semi-fixes, eviterait les demenagements quotidiens de ces 
installations; elle existe dans certains ports etrangers et 
leur utilisation necessiterait, en sus d'un meilleur etale- 
ment des arrivages, la fourniture & 1'avance du maximum 
de precisions, par les patrons depSche aux armateurs, sur 
les aires de stockage & prevoir pour le dechargement de 
leurs apports. 

Operations de dechargement 

(a) Poisson en vrac: Si Ton tient compte de la conception 
actuelle des cales avec des sections cloisonn6es par des 
brizes mobiles, et de 1'utilisation de la glace concass^e 
meiangee & ppids egal avec le poisson, aucune modifica- 



tion notable ne semble pouvoir etrc suggdr^e dans le 
travail de debarquement. 

Cependant, le remplacement des pottes et la generali- 
sation de 1'emploi de bacs en matiere plastique ont eu 
1'avantage d'augmenter la proprete et la securite, car 
ceux-ci sont plus faciles a nettoyer et a manipuler. D'autre 
part, 1'augmentation de capacite oflerte par ces derniers 
reduit le nombre des manutentions; celles-ci devraient 
s'effectuer de preference avec les grues Haulotte, dont les 
fiddles permettent la prise en cale, le levage et la mise & 
quai. 

De plus, la rupture de charge consistant a verser le con- 
tenu des pottes dans des bcnnes metalliques, apres lavage 
sommaire du poisson pour faire fondre la glace, devrait 
pouvoir etre eiiminee. Le debarquement direct des bacs 
diminuerait le nombre d'hommes et d'heures de travail ; au 
lieu de recevoir une benne de 200 4 250 kg (444 & 555 Ib) 
de poisson, les trieurs recevraient a plus grande frequence 
une quantite de 1'ordre de 70 kg (155 Ib). Us pourraient 
ainsi separer plus aisement la glace du poisson et mieux 
effectuer le tri en evitant Tencombrement d'arrivees plus 
massives. 

D'ailleurs le lavage du poisson, habitude boulonnaise, 
devrait etre supprime. S'il facilite le decla^age et done le 
tri et s'il abaisse le poids mort de la glace dans les manu- 
tentions, il n'est pas pour autant benefique pour le poisson 
dont il eleve la temperature. Certes, il est illogique de 
manutentionner un poids de glace superflu, mais la 
qualite du poisson doit primer toute autre consideration. 
L'eau devrait etre r6frigeree, car ce n'est pas 1'eau de mer 
qui nuit a la qualite du poisson, mais sa temperature. 11 
convient de noter & ce sujet que Ton envisage & Boulogne 
de faire des experiences repetees de suppression du lavage 
du poisson, a des jours fixes en accord avec les mareycurs. 
On entirera un enseignement qui permettra de conclure si 
cette mesure peut Stre generalisee a toutes les esptees. 

L'utilisation de tapis-transporteurs a bandes en matiere 
plastique, alimentes par une tremie oil sont deverses les 
pottes, permettrait de travailler dans de meilleures con- 
ditions, d'obtenir un tri plus rapide et plus regulier. D3 
essais accomplis a Boulogne n'ont pas donne de resultats 
positifs. La crainte de suppression d'emplois qui en serait 
resultee est sans doute a Torigine de cet echec. 

La pesee du poisson mis en coffres est pratiquee 
regulierement a Boulogne, alors qu'elle n'existe pas dans 
les autres ports. Certains observateurs pensent qu'elle 
pourrait done dtre supprimee, ou du moins remplacee par 
des sondages, etant donne que les arrivages de poisson 
sont plus importants en tonnage et plus faibles en valeur 
que dans les autres ports; etant donne 6galement la dis- 
parition d'assez importantes quantites de poisson au 
cours de son debarquement, disparition qui tend toutefois 
a diminuer sensiblement, 

Le tri du poisson est effectue d'une maniere tris pous- 
see. Tl semble que, si les exigences des acheteurs 6taient 
moins eievees, on pourrait simplifier ces operations de tri. 
Une Commission Boulonnaise etudiera prochainement le 
probl^me de cette normalisation. Un Comite restreint 
proposera aux services de la Halle et au Syndicat des 
Armateurs de normaliser les differentes esptees en simpli- 
fiant le nombre des tallies. 

La palettisation des coffres classes immediatement & 
Tissue du tri selon la dimension des poissons sur des 
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palettes diffgrentes, lesquelles scraient enlevccs par un 
chariot itevateur effect^ & chaque chalutier, et port&s aux 
aires de stockage parait Stre une solution rentable en 
supprimant de nombreux va-et-vient de dockers elle 
soulagerait ces derniers d'une tachc p6nible a effectuer. 

On ne peut enfin que se feliciter de l'61imination presque 
totale des coffres en bois et leur remplacemcnt par des 
coffres en plastique. En d6pit de leur prix de revient plus 
61ev6, les avantages qu'ils component sont induscutables: 
hygi&ne accrue, Economic de poids, et Elimination des 
risques de blessures par gchardes ou clous. 

(b) Potsson en caisse: La mise en ciasse dite d'origine, 
proc6d6 sp6cifiquement boulonnais, constitue une m6- 
thode tr&s heureuse, tant sur le plan de qualite* du 
poisson que sur celui de la manutention. II est done 
souhaitable que ce proc6dd soit exploit^ au maximum. 

On a prfvu dans certains pays un systfcme d'emballage 
6tudi suivant les normes des cales de navire. 

A Boulogne, il pourrait etre utile de mieux tudier la 
forme des caisses, en rduisant notamment leur hauteur 
pour faciliter le conditionnement. Le gros probl&me de 
la generalisation d'emballages standard reside en fait dans 
le coflt de ces emballages; des experiences ont te tenths 
mais vite avandonn6es, etant donn6 le coQt prohibitif des 
caisses qui ne sont pas re"cup6rees. 

Les caisses devraient &tre dcharge*es au moyen des 
sauterelles prdvues a cet effet lorsque le niveau du plan 
d'eau du bassin est favorable appareils qui n&essitent 
moins de main-d'oeuvre. Actuellement, le d^barquement 
des caisses est effectud trop souvent par palanques 
instables au moyen de grues Haulotte qui ne paraissent 
pas avoir itt congues pour ce genre d'opdrations. 

Les manutentions relatives au ddbarquement du pois- 
son conduisent a un coOt qui repr6sente & Boulogne plus 
de 10 pourcent du prix de vente en crtee ; dans la conjonc- 
ture pr&ente et a venir de la libre concurrence du MarchS 
Commun European il est n6cessaire de rechercher dans 
ce domaine comme dans d'autres une amelioration de la 
productivity. 



PORT DE CONCARNEAU 

Donn&s gnrales et sommaires sur la pfehe et les navires 

Evolution des tonnages pfiches de 1938 a 1967: 

1938 6.000 tonnes 

1950 18.600 tonnes 

1960 48.000 tonnes 

1964 59.500 tonnes 

1967 66.000 tonnes 

Prix de vente en halle du tonnage produit en 1967: 

117.8000.000 F ($23.560.000) 

Prix moyen au kilo: 1,82 F (36 cents) 

Lieux de ptehe. John Bank Kinjale Mine Head 
LabadiePetite Sole Grande Sole Small's Melville 
W. Irlande Cockburn. La frdquentation de ces lieux 
de pdchc reprdsente des mare~es d'une dur6e de 12 ^ 13 
jours. 

Flotte de ptehe. Chalutiers acier de difftrents types: 
Nombre 106: Longueurs 27-30-36-38 m (90-100-120- 
127 ft). Puissance motrice 450 h 840 CV. 




Fig 6. Port de Concarneau. Halle au poisson 

Thoniers en acier pdchant & 1'appit vivant, senneurs et 

congelant a bord: 

Nombre 27: Longueurs 30-34 m (100-113 ft). 

Puissance motrice 450 a 750 CV. 

Thoniers de peche fralche a 1'appit vivant: 

Nombre 30: Type 23-26 m (77-87 ft). 

Puissance motrice 450 CV. 

Mfthode de chalutage. Par le"cote et par rarriere. 

Poissons pfich^s. Us presentent une tres grande diversite, 
puisqu'on en compte 60 esp^ces environ. Les principales 
captures sont composees de: merlus morluchons de 
toutes tallies limandes ou sardines de toutes tallies 
limandes-soles soles lieus jaunes grondins rouges 
dorades langoustines maquereaux, etc. 

Sous Tappellation "chaudree" on trouve des: lottes 
chiens de mer juliennes congres lieus noirs glefins 




Fig 7. Petite grue de dechargement des chalutier s 



blancs raises de toutes tailles et toutes especes squales, 
etc. 

II faut noter que Concarneau est galement un grand 
port de pfiches saisonniires: thon et sardine. En ce qui 
conceme le thon, Tensemble de la flottille, congelatrice 
ou non, pratique la p&che: 
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Pour les congdateurs, toute 1'annee dans les eaux 
africaines, pour les bateaux de peche fraiche, de juin 4 
septembre sur les cotes atlantiques pour la peche au 
germon, et de novembre 4 mai sur les cotes africaines. 

Arrivages 

16 4 20 bateaux le lundi (300 4 400 t) 

12 4 14 bateaux le mardi (240 4 280 t) 

12 4 16 bateaux le mercredi (240 4 320 t) 

8 4 10 bateaux le jeudi (160 4 220 t) 

648 bateaux le vendredi (50 4 80 t) 

446 bateaux le samedi (40 4 60 t) 

La moyenne des apports par bateau varie de: 18 4 30 
tonnes (tonnage de pointe: 50 t). 

L'poque de pointe des apports se situe d'octobre 4 juin 
inclus. 

Le Port de Concarneau 

Le port est un large bassin de maree. Le prolongement des 
halles de vente du poisson en 1966 a permis d'ameliorer 
1'amarrage des bateaux pour les operations de decharge- 
ment et ce n'est que dans peu de cas que les bateaux sont 
placds "en epi". 





Fig 9. Triage du poisson de chalut 

ment eclaires et les revdtements de sols sont excellents. 
Un tr&s large quai, qui pourrait mSme apparaltre trop 
large, existe entre les halles couvertes et le bassin. Une 
telle largeur entraine en effet un allongement inutile du 
circuit d'acheminement des paniers, des calles aux tables 
des trieuses. Ce transfert est prdsentement assure* par des 
chariots roulants poussds par un ou deux hommes. 

Engins de manutention et materiel de stockage 

11 existe au port de Concarneau : 

18 treuils 4 bras de charge et 16 treuils classiques 4 

deux pouptes 
25 tracteurs electriques 

3 tracteurs diesel 

1 tracteur 4 essence 

4 chariots glevateurs 4 fourche 
140 grandes remorques 

380 petites remorques 
1 50 chariots 4 main 

1 petite grue electrique enticement automatique 
(prototype) 

Les contenants utilises pour la manutention du 
poisson sont tous en mati&re plastique: (a) Les uns en 
forme de paniers permettant le transfert du poisson des 



Fig S. Debarquement du poisson de chalut 

Cependant, d'importants travaux d'extension du port 
ont 6t6 raliss. Concarneau dispose actuellement, non 
seuelement d'un trds large nouveauplan d'eau, maisgale- 
ment de 500 m (1,666 ft) de quais suppl&nentaires. 

Par ailleurs, le slip-way actuel ((Tune puissance de 
350 t) 6tant utilis 4 la limite de ses possibility, la 
construcdon d'un deuxiime slip-way pouvantrecevoir des 
navires d'un poids 4 l&ge de 1.500 t est dis maintenant 
mise 4 1'ftude. 

Les halles de dchargement. Elles sont de conception 
moderne, largement dimensionntes et, sur le plan archi- 
tectural, pr&entent untris bel aspect. Elles sont parfaite- 
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Fig 10, Exposition du poisson pour la vente 



cales sur les quais (il en est utilise 30 par bateau), (b) Les 
autres sont des caisses formant unite de stockage et de 
manutention. Quantity : 26.00 0. Us sont de deux types, 
d'une contenance thlorique de 40 kg (89 Ib) pour les plus 
grands, de 20 kg (44 Ib) pour les petits. 

La petite grue eiectrique automatique, citee ci-dessus, 
constitue le prototype d'un materiel que les Autorites 
Concarnoises souhaiteraient voir se multiplier. Elle est de 
conception robuste et quelque peu rvolutionnaire, 
semble-t-il. Sa capacite de levage tantde200kg (444 Ib) 
bruts, il devrait etre possible de manutentionner directc- 
ment ISO kg (333 Ib) de poisson depuis les cales jusqu'aux 
abords des tables des trieuses; la duree du circuit aller- 
retour etant de 40 secondes, on peut escompter un gain de 
temps de 35 40 pourcent environ. 

A Concarneau, comme dans les autres ports, les mises 
au point requi&rent de la patience et de la met h ode. La 
marche de cet appareil ne donne pas encore totale satis- 
faction. II semble neanmoins que les promoteurs de ce 
materiel sont dans la bonne voie. 

Embauche. II n'y a pas & proprement parler d'embauche 
puisque les employes de la Chambre de Com- 
merce et de la SO. DE. PO. le sont h litre permanent- 
L'horaire de travail des equipes de dechargement est 
generalement de h & 8 h. Le salaire mensuel moyen d'un 
ouvrier r6guliirement occupe aux operations de decharge- 
ment varie entre 1.000 et 1.500 F. ($200 et $300). 

Critiques et suggestions 

L'infrastructure portuaire. Elle n'appelle pas en elle-meme 
de critiques particulieres et il apparalt que les investisse- 
ments effectues pour le prolongement des quais sont 
amplement justifies. 

Operations de dechargement. II n'y a que fort peu de 
critiques & formuler sur la mantere dont se d6roulent les 
operations de dechargement, hormis le handicap que 
constitue la largeur excessive du quai et qui allonge 
inutilement le circuit de cale & table de tri. Les respon- 
sables du port de Concarneau devront s'efforccr de faire 
en sorte que le prototype de grue automatique reponde 
aux espoirs que Ton est en mesure d'attendre de sa mise 
en service. 



Entevement aprts vente. Dans ce domaine, il faut louer 
1'organisation presque ideale de Tenievement des caisses, 
effectue quelques pas derri&re le crieur assurant les 
ventes. 

La rapidite des ouvriers, et la parfaite synchronisation 
avec laquelle les remorques sont chargees, les trains 
form6s, Tattelage par tracteur op6re, sont un exemple a 
m6diter par les responsables d'autres ports. Compte tenu 
de la grande diversite des poissons et des achats clair- 
semes qu'effectuent les mareyeurs, la palettisation ne 
semble pas applicable actuellement au port de Concar- 
neau. 

Perspectives d'avenir. L'examen de la courbe ascendante 
suivie par le port de Concarneau depuis la fin de la 
derntere guerre permet de penser que ce port se reserve de 
prouver & nouveau son esprit dynamique. 
Par ailleurs, il faut noter: 

(a) La mise en exploitation depuis le mois d'avril 
1965 d'un grand parking couvert pour le charge- 
ment a Tabri des camions isothermes et pour les 
operations des nombreux mareyeurs ambulants 
detaillants. 

(b) L'etude de la construction d'un nouveau slip-way 
de 1.500 tonnes. 

(c) L'obligation faite aux navires de limiter la duree 
de leurs sorties & 14 jours, pour une amelioration 
de la qualite du poisson debar que. 

(d) L'etude en cours pour ramenagement des cales 
cales des chalutiers avec containers-tiroirs en 
remplacement des compartimentages classiques 
avec brazes. 

(e) La poursuite de la mise au point d'une grue 
eiectrique pour le dechargement des cales de 
manure a acceierer les operations (dej& evoque 
ci-dessus). 

(f) La modification du reglement des ventes de 
mani&re que le poisson reste le moins longtemps 
possible expose sous les hangars. 

(g) La mise en exploitation depuis mars 1967 de 
500 m (1,667 ft) de nouveaux quais. 

(h) L'amenagement d'une vaste zone industrielle de 
142.000 m 2 (35 acres). 
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Fig 11. Chambre de commerce et d' Industrie de la Rochelle 
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PORT DE LA ROCHELLE 

Donates gnrales et sommaires sur la ptehe et les navires 

Tonnage p6ch6 en 1967: 23.004 tonnes. Prix de vent en 
halie de ce tonnage: 64.451.460 F ($12.890.292). Prix 
moyen au kilo: 2,80 F (56 cents) (prix le plus 61eve de 
tous les ports frangais). Lieux de pec he: Cotes Sud de 
FAngleterre Grande Sole Canal St-Georges Golfe 
de Gascogne C6te Quest de TEspagne et du Portugal. 

Flotte de ptehe au 1 Janvier 1968. 59 chalutiers de 350 a 

1.200CV. 

44 chalutiers d'une puissance inferieure a 350 CV. 

60 petits courolleurs. 

II convient d'ajouter que, pour des raisons diverses, des 
chalutiers n'ayant pas leur port d'attache a La Rochelle, 
viennent n6anmoins y ddbarquer leur pfiche. En 1967, 151 
chalutiers etrangers au port sont ainsi venus vendre a La 
Rochelle, soit 68 en provenance de Tile d'Yeu, 44 des 
Sables D'Olonne, 18 d'Etel, et 21 de ports divers. 

Mthode de chalutage. Par le cote, a 1'exception de 5 
unites nouvellement entrees en service et qui pratiquent la 
peche par Tarri^re. 

Poisson pch. 50 varietes dont les principales sont le 
merlu, la dorade et la sole. 



Conception des chalutiers. Hormis 5 unites recemment 
mises en exploitation, les chalutiers touchant La Rochelle 
sont du type classique et dans une large proportion en 
acier. Les differences qui les caracterisent reinvent plus 
de la mani&re dont l'6quipage est rmunr, que de leurs 
caracteristiques techniques 

Les ouvertures de panneaux de cale sont de 0,80 x 0,80 
m (2.6 x 2.6 ft) et de I x 1 m (3.3 x 3.3 ft). 

Les cales offrant des capacites de stockage de 80 a 
200 m 3 (105 a 263 yd 3 ) permettent d'entreposer 30 a 
80 tonnes de poisson. 

Suivant les navires, la moyenne des apports s'6chelonne 
de 9 a 20 tonnes par mar6e. 




Fig 12. Coupe transfer sale 




Fig 13. Vue atricnnc des installations pour la peche 
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LePortdeLaRochelk 

Le Port de La Rochelle dispose d'un bassin & flot qui 
prfsente Finconve*nient d'accueillir & la fois des navires de 
commerce et des navires de pSche. 

La cohabitation de deux traffics dissemblables dans un 
bassin trop exigu entraine des changements de postes 
frequents pour laisser la place & un navire de commerce, 
ce qui entrave les operations d'avitaillement des navires de 
pSche. 

Lorsque le nombre total des chalutiers pour la vente 
d'un mime jour dcpasse 9 ou 10, et cela arrive souvent, 
on procfede a un second our et les chalutiers inscrits pour 
ce deuxifcme tour viennent prendre la place de ceux qui 
ont achev leur dechargement. 

Le pare de materiel utilise pour la manutention est 
relativement restreint puisqu'il ne comprend que: (a) 10 
treuils; (b) 8 chariots porteurs dlectriques de 2 t; (c) 22 
remorques a attelage automatique. 

Pour le stockage, les coffres en matiere plastique d'une 
contenance de 50 kg (110 Ib) ont remplace les caisses en 
bois r6forme"es depuis 1962 

A La Rochelle, puisqu'au moment de la livraison aux 
mareyeurs, il est procedi a un echange standard des caisses 
(pleines contre vides), la totality du stock en service est 
r6cupe>6e aussitdt apres la derniere livraison, ce qui per- 
met de les laver journellement, d'une part a Taide d'un 
jet d'eau 6pur6e & 7 kg ( 1 5.4 Ib) de pression et, plusieurs fois 
par semaine, & la brosse & main, au cours des heures 
creuses de la matinee. 

A noter qu'aucune pesee de ces caisses n'est effective- 
ment ralise, le contenu de chacune 6tant cstime & 
50 kg (1 10 Ib), et c'est a 1'oeil de 1'acheteur, au moment de 
la mise en vente, de l'apprcier le plus exactement pos- 
sible en fonction du prix offert. 

Embauche. II n'y a pas d'embauche, compte tenu du 
caractere permanent du personnel. 

Critiques et suggestions 

^infrastructure portuaire. Le deTaut primordial du bassin 

a flot est d'fitre trop exigu et d'abriter des traffics de natures 
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Fig 14. Debarquement du pomon 

aussi dissemblables que ceux de la peche et du commerce, 
dont la cohabitation n'est jamais souhaitable. 

Cette difficulte att6nue incontestablement le Wnefice 
que le port de La Rochelle tire du fait qu'il est, dans les 
circonstances actuelles, le seul port fran^ais susceptible 
d'offrir a ses armements des possibility permanentes 
d'accostage paral!61ement au quai, et a niveau constant. 

Operations de dechargement et d'enlevement du poisson. 

Celles-ci n'appellent aucune observation particuli^re et, 
la encore, il faut reconnaftre que I'extr&me concentration 
des installations pour la peche Halle de vente et locaux 
reserves aux mareyeurs etant localises en un meme point 
facilite d'une fa^on remarquable renlevement du poisson 
par les acquereurs. 

La mise en service de coffres en plastique a mis un 
terme aux soucis que causait aux Rochelais, comme & tous 
les exploitants de ports de p6che, le bois, matdriau peu 
cofiteux, mais combien peu recommande au point de vue 
propret6, hygiene et scurit& d'emploi. 

Des essais sont actuellement en cours pour obtenir le 
remplacement des paniers en rotin utilises pour la manu- 
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Fig 15. Triage du poisson et exposition pour la vente 
[258] 



tention du poisson depuis les cales des chalutiers jusqu'au 
quai. 

Perspectives d'avenir. Si, & La Rochelle le nombre des 
navires en activit^ reste i peu pris constant depuis 
quelques anndes, il n'en reste pas moins vrai qu'il s'est 
manifeste" ici cc qui s'est manifest^ ailleurs, savoir une 
tendance de plus en plus nette un accroissemcnt de la 
taille des nouvelles unites. 

Afin de remddier & 1'exiguitl du bassin actuel, en tenant 
compte des circonstances prdsentes, un projet d'extension 
du port par le creusement d'une darse nouvelle est 
l'6tude. Actuellement, cependant, aucune decision n'est 
encore prise quant sa realisation. 



PORT DE LORIENT 

Donnes genrales et sommaires sur la pdche et les navires 

Tonnage peche en 1 967 : 56.000 tonnes, dont 24.000 par 

(1 mois de les bateaux arms la pche 

gr&ve en industrielle et 32.000 tonnes 

fevrier) par les bateaux armes la part. 

Valeur globale en halle de ce tonnage: 93.991.289 F 

($18.798.258) 

Prix moyen au kilo: 1.67 F (33 cents) 

Lieux de p6che. Au large et au nord des cotes d'Irlande. 

Canal St Georges. 

Golfe de Gascogne et au large des cotes du Portugal. 

Flotte de pgche. Elle est composee de chalutiers en acier 
et en bois de 25 58 m (83 193 ft) de construction 
relativement recente dont l'ge moyen est de 8 ans. On 
compte 70 unites de moins de 6 ans. 

La puissance des moteurs quipant ces navires varie de 
450 1.450 CV avec une majority de 600 & 800 CV. 



Nombre : 50 chalutiers arm6s & la pche industrielle 
120 chalutiers armds & la part 
100 chalutiers cdtiers. 

A noter que sont comptes dans la flottille, des bftti- 
ments dont le port d 'attache n'est pas Lorient, mais qui 
viennent neanmoins fr6quemment d6barquer leur peche 
dans ce port. 

Mfthode de chalutage. Par le cote, exception faite de 10 
unites quipes pour la peche par rarriere. 

Poissons pdchis. Les apports se repartissent de la maniere 
suivante: 



(a) chalutiers de pdche industrielle 

(b) pinasses 



43% 
57% 

100% 




Fig 16. Dtbarquement du poisson 




Fig 17. Port de Lorient. Halle au poisson 
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Us portent sur une cinquantaine d'espdces, se rgpar- 
tissant par ordre cTimportance en: merlus et merluchons, 
merlans, cabillauds, maquereaux, lieus noirs raies, chiens 
de mer, dorades, langoustines, les esptees precitees 
representant un tonnage d'environ 36.000 t. 

On trouve les apports les plus importants en mars et en 
aofit, les p^riodes de pointe hebdomadaires 6tant par 
ordre degressif les nuits de dimanche & lundi, mardi a 
mercredi et lundi mardi. 

Les halles de dechargement. Situees le long des deux 
bassins de marie, elles ont une longuer de 600 m (2,000 ft). 
Elles se caractgrisent par une faible hauteur et des ouver- 
tures a intervalles reguliers sur les quais. Elles se prolon- 
gent vers les bassins par un quai de 7 m (23 ft) de largeur, 
en partie recouvert d'un auvent de protection contre les 
pluies du Sud-Ouest et de 1'Ouest. L'eclairage est satis- 
faisant et le sol, dont la pente est de 2,5 pourcent permet 
rdcoulement des eaux de lavage et de fusion de la glace 
vers un caniveau situ entre les halles et le quai et dc la 
vers le bassin. De meme une grande partie de la glace mise 
a tcrre en m6me temps que le poisson est rejetee vers le 
bassin par des trappes amenagees cet effet dans le sol. 

Engins de manutention ou de stockage. 

Les appareils. (a) 26 treuils a 2 poupees (2 hommes a la 
commande du treuil). (b) 14 treuils & embrayage hydrau- 
lique (1 homme la commande du treuil). (c) 13 tapis 
transporteurs. (d) 13 ddvcrsoirs pour tapis transporteurs. 
(e) 24 chariots porteurs electriques "Fenwick". (f) 11 
chariots dlevateurs junior Lift 1 1 "Fenwick". (g) 8 chariots 
616vateurs "Fenwick" petite 6I6vation. 

Pour la manutention du poisson, on note: (a) 600 bacs 
"Tam-Tam" en matifere plastique pour le transfer! de 
cale quai. (b) Des caisses, unites de stockage et de manu- 
tention aprs les operations de tri, au nombre de: (i) 



Caisses en plastique 20.000; (ii) Caisses en aluminium 
1.500. 

II y a lieu d'ajouter a ce materiel les tables de tri, pour 
la plupart & caract&re fixe. 

La main-d'oeuvre de ddchargement des chalutiers & la 
pdche industrielle (SO.DE.LOR.) est compos6e comme 
suit: 

(a) Dockers-Poissonniers carte "G" 37 

(b) Dockers-Poissonniers carte "O" 13 

(c) Dockers du Commerce, embauches en 
cas de n6cessite et s'ils n'ent pas trouve 
de travail au Port de Commerce: 

(i) Titulaires de la carte "G" 73 

(ii) Titulaires de la carte "O" 16 



Total 139 



Femmes assurant le tri du poisson: 



(a) Permanentes 43 

(b) Occasionnelles (embauchees lors de 
gros arrivages) 70 



Total 



113 



Le dechargement des chalutiers armes a la part est 
effectue par du personnel non docker et non inscrit au 
B.C.M.O. Ce personnel qui comprend 350 hommes et 
femmes est remunre directement par rarmement. 

On peut ^valuer a 600 au total, le nombre de travailleurs 
occupcs aux operations de debarquement du poisson aux 
periodes de pointe. 

Embauche. Pour le dechargement des chalutiers a 
la peche industrielle, c'est le B.C.M.O. qui controle 
les operations d'embauche qui sont effectu6es a 1 7 h pour 



fig 18. Triage du poisson 
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le dbut du travail qui se fait le lendemain matin h. 
Ellc este faite selon les demandes prtalables des intresss 
(armement et soci6t6 du port de peche de Lorient) et 
suivant les besoins du trafic. 




Fig 19. Exposition du poisson pour la vente 

Les operations de dechargement debutenr a h celles 
du tri & h 30. Generalement, elles sont terminees 7 h 
exceptionnellement, elles se poursuivent jusqu'& 10 h 
aux jours et epoques de pointe 

Critiques et suggestions 

L'infrastructure portuaire. L'un des principaux handicaps 
du Port de Lorient est son exiguite, en depit de ses 1 .800 m 
(6,000 ft) de quais. Or, tout projet d'agrandissement 



semble se heurter & de serieuses difficult^, du fait de 
1'existence des installations de la marine nationale, proches 
du port de peche, et qui semblent promises h un regain 
d'activite*, du fait du transfert vers TAtlantique d'une partie 
des forces navales actuellement basees en Mditerrane. 
Malgre les inconv6nients du marnage sensible (5 m 50 
(18 ft)) qui affecte le port de Lorient, il ne parait pas pos- 
sible d'envisager Tamenagement d'un bassin flot qui 
permettrait aux navires de b6neficier d'un niveau rela- 
tivement constant, facilitant les d&hargements, 

Les halles. Bien qu'elles aient, comme dans la plupart des 
autres ports de p6che, une largeur de 20 m (66 ft), le 
voisinage immediat des ateliers de maree rend insuffisante 
la largeur des halles de Lorient. Lors de gros arrivages, au 
cours desquels le poisson ne trouve plus de place, on doit 
attendre que les enlfcvements aprfes la premiere cri6e soient 
realises pour pouvoir mettre les caisses "en ligne". Mais 
d'une mantere courante, les allees menagtes entre les 
premieres rangees de caisses et les magasins des mareyeurs 
sont notoirement trop etroites parce qu'elles sont encom- 
brees par les caisses livrees aux acheteurs dont I'activitS 
professionnelle, d6bordant du cadre trop exigu de leurs 
magasins, s'exerce d'ailleurs parfois a Tinterieur meme 
des halles Get inconvenient disparaitra lorsque les 
3.500 m 2 (0.8 acres) de magasins de mar6e supplementaires 
en cours de construction seront mis en service, c'est-&-dire, 
au cours de Tannee 1968. 

Les operations de dechargement. Celles-ci sont accomplies 
generalement dans de bonnes conditions. L'affectation du 
personnel n'est pas immuablement fixee a un bateau et des 
transferts de personnels peuvent tre eflfectu6s d'un poste 
& Fautre, 



TABLLAU 1. Cour DU D^BARQULMI-NT DU POISSON DANS DIVERS PORTS FRANCAIS 
ETUDL FAITE SUR LA BASE DES PRIX 1967 

PRIX AU KG DU POISSON DE*BARQUE* 



Depenses de Personnel (salaircs et charges) 
Personnel : 

(a) de la Chambre de Commerce 

(b) surveillants ou pointeurs 

(c) dockers-poissonniers 

(d) commis de quai 

Dtpenses de location ou d* utilisation de materiel 

(a) grues treuils appareils de dechargement 

(b) tables de triage 

(c) coffres ou paniers 

(d) chariots de manutentipn 

(c) camionnage du materiel necessaire au 

dechargement ou au camionnage du poisson 

(f) eclairane des quais fourniture de courant 
aux bateaux 

(g) eclairage des halles 

Autres depenses 

(a) ncttoyage des quais 

(b) fourniture d'eau 

(c) divers (patcntes, frais de gestions, etc.) 

Totaux 

Prix moycn du kg de poisson dbarqu 
Pourcentage des prix de manutention 



Port de 

Boulogne 

sttr-Mer 



0,0101740 
0,0686756 
0,0100000 

0,0061295 

0,0037504 
0,0001837 

p. m6moire 

0,0009504 
0,0017454 

0,0004544 



F 1020634 

1 F04 

10% 



Port de 
Concarneau 



0,0012930 
0,1207000 
0,0028900 



0,0009470 



0,0003000 



0,0006200 
0,0007070 
0,0031480 

OF 131705 
IF 82 

7% 



Port de 
Lorient 



0,092200 



0,005200 



0,000400 

F 097800 

1 F67 

6% 



Port de la Rochelle 
Bateaux Bateaux d'Etal 

Rochelais Bateaux de 

peche la Rochelle 

traditionnelle utilisant les 

deglaceurs 



0,069210 
0,002780 



0,001400 
0,008820 

0,000530 
0,001210 

OF 083950 

3% 



2F80 



0,069210 
0,002780 
0,043640 



0,001400 
0,008820 

0,000530 
0,001210 

OF 127590 

50/ 
/o 
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Les efforts entrepris pour rationaliser la manutention 
en amdliorant les conditions de travail et en diminuant le 
nombre du personnel ont abouti & la formation d'quipes 
dont la composition est la suivante: 

(a) 3 caliers; (b) 1 chef de panneau; (c) 1 laveur; 
(d) 1 accrocheur-basculeur; (e) 1 treuillistc manoeuvrant 
un treuil embrayage hydraulique; (f) 2 metteurs en 
ligne; (g) 7 trieuses. 

soit au total 16 personnes contre 19 dans les anciennes 
equipes qui s'augmentaient de deux rouleurs et de 1 
treuillistc suppldmentaires. 

D'autre part, la conception mdme des halles de Lorient, 
qui presentent Tavantage d'Stre construites en apponte- 
ment sur le bassin mme permet le ddversement auto- 
matique de la glace dbarque, en meme temps que le 
poisson, en aval du circuit apr&s le tri. Quant aux opera- 



tions de dglaoage en cales, elles ne semblent pas appeler 
de rcmarques majeures. 

Perspectives d'avenir. Sous reserve de quelques critiques 
formulas pr6cdemment ayant trait & la pinurie en postes 
d'accostage et en surface sous halles, Lorient donne 
Timpression d'un port fouctte* par de vives ambitions, qui 
plus est, concretise certains de ses ambitions. 
Lorient est: 

(a) Le premier port fran^ais de pche qui ait mis en 
chantier et exploit^ un navire chalutant par 
Tarriire. 

(b) Le premier port qui ait effectud des essais pour 
assurer une manutention continue de cale & quai. 

(c) Le premier qui, avec 14 chariots eldvateurs 
fourche, effectue des transports palettisds. 
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Mechanical Unloading of Fresh Fish at 
Bremerhaven: WACO Fish-lifter for 
Fishing Vessels 

by H. Meiners 



D&chargement mcanique du poisson frais a Bremerhaven: Le monte- 
charge a poisson WACO pour les Bateaux de Pfcche 

Apres avoir rappelt 1'augmentation du coQt de la main d'oeuvre en- 
registrdc en Allemagne au cours de ces dernieres annes, ce docu- 
ment d&rit la mise au point et le fonctionnement d'un systeme 
mdcaniquc de ddchargement pour le poisson frais, utilis6 a Bremer- 
haven. II dtcrit 6galement le role jou6 par le travail men en coopera- 
tion par un certain nombre d'ent reprises de Bremerhaven, y com- 
pris des chantiers maritimes, dans la mise au point de ce nouveau 
systeme. 

La caract&ristique principale de ce systeme est 1'inclusion dans 
les plans de construction du bateau d'un transporteur installe dans 
la cale a poisson, et J'installation d'un monte-charge pour soulever le 
poisson au niveau du pont. On d6crit le fonctionnement de ce 
systeme. 

Lorsque le poisson a atteint le niveau du pont, un transporteur 
d'une conception spjfcciale Penvoie dans la halle du march6; ce sys- 
teme comporte un dispositif special pour la separation de la glace et 
le triage du poisson. Ce systeme permet en outre la manipulation 
de poissons d'especes et de tallies diff&rentes et comporte egalement 
un dispositif tres intdrcssant pour la manipulation des caisses a 
poisson. Ce systeme est ggalement muni de dispositifs pour le pesage 
automatique du poisson. 

Le document conclut en mettant en lumiere I'dconomie consid6r- 
able de main d'oeuvre rdalisee par 1'adoption de ce systdme, en 
comparant ce dernier avec les m6thodes courantes de ddchargement 
du poisson frais et fait tat des conclusions auxquelles est parvenue 
une Commission technique sur la mcanisation des systemes de 
ddchargement. Cette Commission a conclu que les rtsultats obtenus 
par ce nouveau systeme justifient pleinement la ddpense accrue de 
capitaux qu'il a comportd et recommande que les bateaux actuelle- 
ment en construction en Allemagne installent ce systeme dans leurs 
cales & poisson. Le nouveau systeme pourrait 6galcment 6tre adapt& 
aux bateaux actuels. 



Descarga mecanica del pescado fresco en Bremerhaven : Montacargas 
"WACO" de pescado para los Barcos de Pcsca 

Despues de exponer sucintamente el aumento registrado por el coste 
de la mano de obra en Alemania estos ultimos aflos, el documento 
describe la construcci6n y el funcionamiento de un sistema de 
descarga mecanica del pescado fresco que se utiliza en Bremerhaven. 
Se describe tambiin la colaboraci6n entre muchas companias de 
Bremerhaven, entre el las los astilleros, para la creacidn del nuevo 
sistema. 

El rasgo caracteristico del sistema es la inclusi6n, en el dtsefio del 
barco, de un transportador en el propio cuarto del pescado, con un 
montacargas para subirlo hasta la cubierta del barco. Se describe el 
modo de funcionamiento. 

Una vez el pescado en el costado del barco, un sistema de trans- 
porte, especialmente concebido lo conduce al mercado, y al mismo 
tiempo lo clasifica y lo scpara del hielo. El sistema es ajustable, para 
que puedan transportarse pescados de formas y tamaftos distintos, 
y esta dotado de un dispositivo para la manipulaci6n de las cajas, 
muy c6modo. El sistema esta tambidn provisto de un dispositivo de 
pesaje automat ico. 

Se describe, por ultimo, el considerable ahorro de mano de obra 
que se consigue con este sistema en comparaci6n con los procedi- 
micntos de descarga usuales del pescado fresco, y se reproducen las 
conclusiones de una **Comisi6n T6cnica de Mecanizaci6n de los 
Procedimintos de Descarga**; segun esta comisi6n, los resultados 
practices obtenidos con este sistema justifican plenamcntc los 
mayores gastos de capital, y recomienda que los nuevos barcos 
que se construyan en Alemania csten normalmente dotados de este 
tipo de instalacioncs en el cuarto del pescado. Es tambidn posible su 
adaptacibn a los actuates barcos. 



THE technique of unloading fresh fish has remained 
unchanged for decades, especially owing lo the 
construction of fishing vessels. Vessels of different 
size are mainly unloaded by manual labour using winches, 
shipboard implements and containers (cases, baskets, 
pails, etc.), not only in the Federal Republic of Germany 
but also in all other fishing countries. This wage-intensive 
procedure depending on manpower has become increas- 
ingly expensive in Germany, particularly as a result of 
considerable rises in wages after the currency reform and 
the increase in landing charges related to it. Apart from 
the greatly increased costs, the shortage of manpower has 
become the central problem of the Germany economy, 
especially of German fisheries which for various reasons 
have been unable to benefit from the "economic miracle" 
in the same way as other sectors of the economy. This 
fact has mobilized all the forces of fisheries for rationali- 



zation and mechanization to achieve competitive produc- 
tion. In the past 15 years, the four West German sea-fish 
market companies have made considerable investments in 
an attempt to solve the problem of "mechanized unload- 
ing". Except for some partial success in improving unload- 
ing technique, these endeavours had been unsuccessful, 
especially in view of the conventional construction of 
fishing vessels. 



A NEW UNLOADING SYSTEM 

Hochseefischerei (high-sea fishing company) Kampf and 
Co. KG (Kommanditgesellschaft limited partnership) 
of Bremerhaven, Rickmers Shipyard of Bremerhaven, 
Industrie- und Handelszentrale (Industrial and Commer- 
cial Centre) Walcker and Co. KG of Loxstedt/Bremer- 
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Fig l.' f " Waco" fish lifter installed on board the fishing vessel. (.Numbers referred to in text) 
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haven and Fishing Port Management Company Ltd of 
Bremerhaven have developed a high-capacity unloading 
installation for the new fishing vessel FMS Seydisfjord 
ordered from Rickmers Shipyard. A revolutionary in- 
novation, equipped with conveyor belts and elevator, it 
promises to rationalize and mechanize the entire unload- 
ing operation, provided that fishing vessels commissioned 
in future are similarly equipped. 

In close cooperation with the practical fishing experts 
of Kampf and Co. and Rickmers Shipyard of Bremer- 
haven, Industrie- und Handelszentrale Walcker and Co. 
KG of Loxstedt/ Bremerhaven first developed an elevator 
to be set up on board. A decisive factor in realizing this 
project was the construction of a vertical installation of 
sufficient capacity because the capacity of steep conveyors 
built hitherto would have been insufficient to transport 
the relatively big quantities of fish. Walcker and Co. 
managed to achieve the decisive solution by building a 
bowl conveyor operating vertically the so-called 
"WACO fish-lifter". 

The installation is designed to mechanize the various 
phases of unloading as much as possible with minimum 
employment of manpower, while treating the extremely 
delicate commodity with great care. To obtain maximum 
utilization of the mechanical equipment, this called for 
changes in the customary unloading technique. The 
sequence and system of unloading operations must be 
adapted to the function of the mechanical installation. 

Detailed description 

The figures show the construction and operation of the 
whole plant: 

It consists of the fish-lifter installed on board (fig 1) 
with an additional conveyor, and mechanically operated 
unloading equipment (figs 2-3). 

According to the drawing, the installation on board 
consists of twoconveyor belts (1 ) fitted longitudinally near 
the bottom of the fish hold, which convey the fish into 
the bowls of the WACO lifter (4) via skimming stations 
(2) on connecting belts (3) athwartships and through a 
feeding funnel (5). The lifter empties its bowls above the 
upper deck on to a conveyor (6) athwartships, and this 
conveyor moves the fish to the ship's side and, on a slide, 
to another conveyor plant on shore. 

The equipment described develops 17 electric horse- 
power, with a theoretical unloading capacity of 120 m 3 
(171 yd 3 ) per hour. 

The conveyor belts ( 1 ) in the fish hold are 300 mm wide ; 
the bowls of the WACO lifter have the following size: 

length: 1.2m (4.0 ft) 

width: 0.4m (1.3 ft) 

maximum height: 0.3 m (1.0 ft) 

Thus, the biggest specimens of cod and similar big fish 
can be handled. The conveyor on deck (6) is 500 mm 
(1.7 ft) wide to cope with the combined flow of both belts 
(1). The speed of the belts is 0.5 m (1 .7 ft) per second, that 
of the WACO lifter 0.4 m/sec. (1.3 ft). 

The arrangement of the partition planks in the fish hold 
differs from the usual system: the planks above the belts 
(1) have to be arranged athwartships, those in the com- 
partments at the sides of the belts in the fore-and-aft line. 



The conveyors are supported by strong steel girders and 
are directly covered by boards so that the belts can move 
freely under the cargo of fish piled up above the con- 
veyors. 

Method of operation 

Unloading starts in the section where the fish-lifter is 
located (it may be installed fore or aft in the fish hold). 
The first vertical partition planks are pulled upwards 
above the belts (1). As more planks are removed, the 
cargo forms a slope and slides on to the conveyor belts 
which move it to the lifter (4). 

The men engaged in unloading thus proceed alongships, 
pulling out the planks above the belts (1); in this way, 
which does not require much labour, they also empty the 
port and starboard compartments as they move along. 

This makes it even possible to carry out some prelimi- 
nary sorting by unloading this or that compartment 
earlier or later. 

It should be pointed out that fish and ice are moved 
altogether. It is noteworthy that the fish flows on to the 
conveyor belts on its own slope and need not be pulled out 
singly with fish hooks from the ice. Apart from the first 
fishes which have to overcome a certain fall height, the 
bulk of the cargo is moved almost without jolts because all 
stages of transport are more in the nature of a gliding 
movement. 

For simplicity's sake, the extracted planks are piled on 
the girders of the compartments. 



QUAYSIDE INSTALLATION 

The WACO shore installation has been developed for 
transport on shore. It is designed to receive the fresh fish, 
which leaves the installation on board without containers 
and provides for economical distribution or sorting and 
distribution, including weighing in boxes for auction, of all 
types of fish. This had to take into account the fact that 
the WACO equipment on board discharges fish together 
with ice and that, apart from herring, the ice must be 
removed as much as possible from the fish prior to sorting 
and distribution. 

After long intensive work calling for special technical 
measures, Walcker and Co. succeeded in solving this 
complex problem of unloading, distribution and sorting 
to a great extent. 

As with the shipboard equipment, the shore installa- 
tion required changes in the customary technique to 
obtain optimum capacity by adapting operations to the 
function on the installation. 

According to the drawing (figs 2-3), the shore instal- 
lation consists of a conveyor (a) on the pier, built espe- 
cially for all kinds of fish that have to be separated from 
ice. The mixture of fish arid ice slides on the ship's slide 
(13) to the upper part of a wide-meshed sieve belt of the 
conveyor (a). The mesh retains the fish but the pieces of 
ice drop through it. They are caught by the slide-shaped 
bottom (b) of the belt and carried into the harbour by the 
lower part of the conveyor moving backwards. The fish is 
taken up by the conveyor belt (c) and carried either to the 
distributing stations (d) or past the sorting stations (f) if 
sorting is required* 
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fc 2. Section ofdockside unloading and distribution conveyor system 
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Fig 3. Plan ofdockside unloading and distribution conveyor system 
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Method of operation 

The procedure for fish to be distributed or sorted and 
distributed is as follows: 

Bulk fish of the same size and herring generally are 
weighed in boxes and sent on for auction without sorting. 

These two types of fish are received from belt (a) by 
belt (c) and sent to the skimming stations situated above 
the upper part of the conveyor belt. These skimmers (d) 
can be inserted into the width of the conveyor belt (c) in 
a continuously variable manner as desired and can be 
stopped. Thus, the stream of fish moving on the whole 
width of the belt can be branched off according to width 
for the desired distribution and packed in boxes (not 
shown) by way of the slides of the skimmers (d). 

Gutted lean fish such as cod, haddock, etc., requires 
sorting. In this case, the skimmers (d) are closed and the 
stream of fish is moved past the distributing stations (f ). 

The special nature of the conveyor (c) and the distri- 
buting stations (f ) consists in the fact that the upper part 
of the conveyor (c) delivers the fish and the lower part 
carries the fish to fixed skimmers (e) which send it over 
skimming slides to a waiting box. At the sorting stations 
(f ), sorters select the fish according to size from the stream 
of fish and simply put it into the slide openings of the 
sorting stations (f) whence it reaches the lower part of the 
conveyor 

As a result of this technical solution, several sorters 
can be employed simultaneously to fill a box, without 
hampering each other. Furthermore, this largely prevents 
fatigue through physical effort because the sorters only 
have to take the fish from the belt and put it into the slit 
of the slide directly before them. There is an additional 
advantage; the great reduction in manual labour enables 
each sorter to concentrate on observation of the fish sizes. 

The speed of the conveyor belt (c) is adjustable to adapt 
it to the various operations. 

Roller tracks arranged transversely under the conveyor 
(c) deal efficiently with the transport of boxes to bring 
up empty boxes, place them in position for filling, weigh 
the packaged fish, and prepare the boxes after weighing 
for fork-lift trucks. The roller tracks take the empty boxes 
on section (g) and keep the last box in position for filling 
at the scales (h) by means of a stopping pedal under the 
skimming slides (d and e). The worker at the scales (h) 
operates the pedal in such a way that the filled box rolls 
on the scales (h) and the empty box rolls up to the stop- 
ping device and is kept in position for filling. The worker 
weighs the fish on the scales (h) by adding fish to, or taking 
it from, the box. After weighing, the box moves on section 
(i) of the track to the receiving station (j). Section (i) also 
serves as a reserve stretch in case the receiving station (j) 
is not yet ready for another box coming from the scales 
(h). The receiving stations are built in such a way that the 
box there can be seized under its bottom and lifted by the 
blades of the transport truck. 

Alternative arrangement of the tracks makes for effi- 
cient transport of full and empty boxes. Looking in the 
direction of the conveying stream, the stations are alter- 
nately on the left and right of the sorting and distributing 
conveyor belt (c). 

As a result, a truck can deliver empty boxes to a track 
and receive full boxes from the track next to it. 



For practical erection and dismantling of the shore 
installation, the conveyor belts (a and c) are self-support- 
ing structures and easily movable on undercarriages with 
swivel rollers. The roller tracks (g, h, i and j) are linked as 
units by means of coupling elements, but can be separated 
into their components for easier transport. 



LABOUR REQUIREMENTS 

In short it may be said that the automatic skimming 
stations make for considerable saving in manpower in the 
unloading offish of the same kind and size which does not 
require sorting, whereas this saving is reduced by the 
required sorters for mixed cargoes. Female auxiliary 
labour might be employed for the sorting work made 
easier by this equipment. 

With normal processing on board commercially 
customary icing and salting of less than ten per cent for 
herring the whole plant described permits 50 tons to be 
unloaded in one hour. For this capacity based on piece 
work, 33 men are needed for four weighing stations. How- 
ever, the most economical form of unloading is achieved 
with three weighing stations (27 men) because the men 
then attain a work period which, depending on a vessels 
total catch, corresponds to a normal shift of about seven 
hours. 

By way of comparison, the conventional method of 
unloading requires 60 workers for about 250 tons. Thus, 
elevators result in considerable savings. Since the unload- 
ing of fresh fish is a very wage-intensive operation, the 
reduction in costs may be put at 35-45 per cent, depend- 
ing on the composition of the catch. 



CONCLUSIONS 

A "Technical Commission on Mechanization of Unload- 
ing Procedure" thoroughly investigated the experiences 
gained with this new equipment. It grouped representa- 
tives of shipyards, ship-owners and marketing companies 
and worked closely with the fisheries expert of the Land 
of Bremen as representative of the coastal Lands. In its 
very extensive work, the commission also considered the 
results obtained with two elevators in a new fresh-fish 
vessel of the Hanseatische Hochseefischerei AG of 
Bremerhaven (Hanseatic High-Sea Fishing Joint-Stock 
Company). 

The commission is of the opinion that an elevator 
greatly simplifies the handling offish on board (by facili- 
tating the trimming of ice in the fish holds, and saving in 
manpower in the case of big catches) and makes unloading 
more economical, mainly by reducing the number of 
workers. Mechanical unloading equipment eliminates 
hatches which sometimes are very troublesome, thereby 
considerably improving the design of new trawlers. 

In view of the remarkable advantages of this unloading 
equipment for the transport of fish as a whole, the com- 
mission has recommended that new vessels for fresh fish 
and fresh herring should be fitted with fish-lifters of this 
tested type. In doing so, the commission believes that the 
effect of rationalization certainly warrants the higher cost 
of investment. The commission also considers it possible 
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in principle to install such equipment on board German 
high-sea fishing vessels already in operation. But the 
implementation of this measure would be mainly a ques- 
tion of profitability. 

In conclusion, it is stated once again that the develop- 
ment of the fish-lifter for fishing vessels, together with the 
complementary shore installations, is an essential step 
toward the mechanization of unloading procedures and 
thus toward a reduction of landing charges. 



DISCUSSION 

Unloading and handling and supply facilities 

Bruski (Poland) said that no final answer had yet been found to 
the problem of unloading and handling. Various methods had 
been used, e.g. cranes and conveyor belts. When Poland started 
shipbuilding, Polish engineers tried to find out whether it 
would be possible to have new designs for handling on the ship, 
and whether it would be possible to have a side entrance into 
the ship direct from the quayside. The ship must be built and 
laid out in such a way that it can be practically self-unloading, 
and the whole unloading and handling process should be 
mechanized as far as possible. As far as the supply was con- 
cerned, there should be a constant contact with the ship by 
radio, so that information could be given as to the catch. In 
Poland service organizations collected all the news from the 
ships, thereby knowing the quantities to be delivered in the 
ports and the facilities required. He also stressed the import- 
ance of supplying the ships with provisions in an efficient way. 
The organization of the labour force should also be given spe- 
cial attention. A centre for the study of these problems, apply 
ing also to electronic equipment, had been set up in Poland. 
The processing plants in Poland had become very market- 
oriented of late. The question of the co-ordination of all the 
functions in the port deserved special attention. In fishery 
ports, the problems would differ as to whether the ports 
handled frozen fish or fresh fish, or both. The solution to these 
problems must be secured by mathematical methods, as shown 
in Madziar's paper (Session 11) which described some aspects 
of operations research in the planning of fishing harbours in 
Poland. 

Useful fish lifter 

Cox (UK) said that he was interested in the Session VIII paper 
by Fishing Port Management Co Ltd a description of a new 
mechanical unloading lift system, the Waco fish-lifter, for 
fishing vessels. It had not been possible to see the landing of 
vessels during the visit to Bremerhaven but the method of 
unloading fish was of great economic importance, especially 
at the larger ports. In the paper by Cox (Session IX), reference 
was made to the existing archaic method of landing at Hull 
and to the examination of the problem of mechanical unload- 
ing. A lift and conveyor system was found suitable but it was 
not practical to introduce it because of high installation costs 
and inadequate market structure. The system Hull planned was 
for present conventional type trawlers of over 165 ft in length, 
whereas the WACO fish-lifter at Bremerhaven was a "revolu- 
tionary innovation" and was for a new design of fishing 
vessel. There was an urgent need for economical mechanical 
unloading at the larger ports to step up effective productivity. 
Here was a problem for the engineers but unless an answer were 
forthcoming quickly, it would be useless because in the next 
decade conventional trawlers in Hull would be few in number 
and then the real need and benefit would be gone. The struc- 
ture should be of light design and economical to operate with a 
minimum of manpower to reduce ever-increasing labour costs. 



Germany's unloading problem 

Meiners (Federal Republic of Germany) stated that the prob- 
lem of mechanization and improvement of the unloading of 
fishing vessels was not a new one. In the four fishing ports of 
the Federal Republic of Germany, in particular Bremerhaven, 
this problem had been considered at great length. A solution 
could only be found if there was a close co-operation between 
the deep sea fishery and marketing companies with partici- 
pation by the fishing port authorities. On this basis a Technical 
Commission on the Mechanization of Unloading Procedure 
had been set up at Bremerhaven to develop a mechanical 
unloading system for fresh fish. The installation of the WACO 
system on board two newly constructed ships, was very success- 
ful. Care should be taken to deal only with fish of the same 
size and species as the use of the installation was more difficult 
when dealing with mixed fish of different sizes. 

With regard to savings in labour and costs achieved by this 
system, the results obtained in practice fully justified the 
increased capital expenditure. Newly-built vessels in Germany 
should, he felt, install the fish room installations as a matter of 
course. It was also possible to convert existing vessels. This 
system would also show an important improvement in the 
work load on the workers. The speaker also mentioned briefly 
problems regarding frozen and salted fish, and said that besides 
fresh fish, in a number of ports there existed extensive unload- 
ing of frozen and salted fish. For this type of unloading, special 
measures were needed and this, again, was done in close co- 
operation between the deep-sea fishing and marketing com- 
panies. Special unloading facilities therefore had to be devel- 
oped for salt fish and frozen fish making use of cranes 
and a conveyor system which really had proved to be very 
useful. 

Work study urgent 

Hovart (Belgium) said that the object of work study should be 
the efficient employment of manpower by improvement of 
working methods, and investigation of the factors affecting 
rationalization. In concrete terms, the aim should be to sim- 
plify and reduce the heavy work of unloading, to achieve a 
saving of labour and of costs, to secure a more rational hand- 
ling and encourage a more rational mechanization. The 
speaker said that most studies on unloading, an expensive and 
labour-consuming process, were based on qualitative observa- 
tions; at the very most an overall time-determination was 
made of the work cycle. No figures were compiled on overall 
labour efficiency in discharging a ship, nor was the degree of 
employment assessed. In the technical "revolution** of fisheries, 
this must be said to be a deficiency. To remedy this, it was 
essential to conduct work studies in two parts, one being con- 
cerned with method investigations and the other with time 
measurement. The first part would comprise the critical and 
systematic determination, analysis and examination of existing 
and planned working methods, aimed at improving them so as 
to arrive ultimately at a more efficient and simpler working 
method. 

The time measurement would consist in the application of 
certain techniques with the object of determining the work con- 
tent of a particular task by time measurement. The method 
study would be of a qualitative nature, whereas the time 
measurement would stress the importance of quantitative 
data. A close link must exist between these two factors. 

On the basis of the work-analysis diagram, examination of 
the existing working methods and working conditions should 
be carried out. It was necessary to put a number of questions, 
and from the answers an attempt should be made to devise 
and crystallize new functions and working methods which 
would enable working conditions to be improved. The time 
measurement method must aim at fixing the time for each 
operation to eliminate unproductive times. 
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Time measurement should be carried out in both the original 
situation and the new job function. In this way, it should be 
possible to appraise the new working methods as compared 
with the reference basis, determine the gain or loss of time, 
and also show the degree of employment. 

If the study would yield a gain in time and if the degree of 
employment could be improved, the working method could be 
stabilized and introduced. This might result in more rational 
unloading arrangements, for which not only observations, but 
also statistical data would be available as a basis. In Belgium 
plans existed for carrying out work studies on unloading fresh 
fish at the Port of Ostend. 

Automation for France 

Marchal (France) said a French automation company was 
studying a system for the automatic transportation of tuna 
from the vessel to the frozen fish depot and to direct the fish to 
a freezing chamber according to its quality. This installation 
might also include automatic weighing and automatic stock 
taking, giving, at the same time, the date of arrival in the 
depot. This method might be applied for other species of 
frozen fish. It was not possible at this stage to give an estimate 
of the costs of this installation, but if the unit quantity to be 
weighed was less than 100 kg. the price would be fairly reason- 
able. The company in charge of the project was trying to 
reduce the price as much as possible. 

Yoshikuni (Japan) said that the mechanization of unloading of 
fish from diversified coastal fisheries would be very difficult. 
He mentioned that, in Japan, several tests had been made in 
this field. Pumping fish ashore had proved successful, but only 
for fish that was processed. For fresh marketing, any damage to 
the body and skin of fish caused by mechanization would be 
seriously detrimental to the price, since the Japanese house- 
wife inspected the fresh fish whole before she bought it. When 
the consumers had this strong preference for a good appear- 
ance of fish as a sign of freshness, mechanization became even 
more difficult and he stressed the importance of more studies 
being made in the mechanization of unloading by small boats. 

Problem of weighing 

Campleman (FAO) said that in handling from ship to market 
display, the weighing of the fish was a major block. He re- 
quested opinion as to whether there were better methods than 
the present scales for obtaining unit quantities, as for instance, 
in-line automatic weighing systems. Most sales of white fish 
were made by weight, and they might consider the comparative 
virtues of sales either by weight or by unit volume. 

Goldet (France) said that in France, tests showed that if the 
weighing was not correct this was partly due to the operator 
being inattentive, and partly also to the balance not being well 
enough adjusted. Under these conditions the operational 
error was very often greater than the estimation of weight by 
sight made by an experienced operator. He mentioned that 
when fish was sold by auction it was inspected at the same time 
as the weight was estimated, and consequently, the expe- 
rienced buyer would not be likely to be mistaken about the 
weight. It was also possible, when the fish was transported by 
waggon lifts, to adopt a weight indicator on the forks. The 
weight of the fish varied fairly quickly according to the time 
factor involved. It was therefore necessary to know exactly 
when the operation had taken place. The speaker finally 
pointed out that the weighing of fish had been suspended all 
over France, except in Boulogne. 

Concern of small ports 

Lomeli Delgado (Mexico) proposed that FAO should collect 
information from all over the world with regard to the hand- 



ling of fish in small ports, which could then be utilized in the 
developing countries to avoid errors in this particular field. 
Tapiador (Philippines) stated that the Philippines delegation 
supported the suggestion made from Mexico that FAO should 
undertake studies on different methods used by Member 
Countries for fish unloading systems, particularly those that 
could be applied for small fishing ports and for the developing 
countries. He further mentioned that in the Philippines, no 
fishing port existed and the fish was landed from commercial 
fishing boats about a mile offshore with the use of "amphi- 
bious" trucks which brought the catch from the boats to the 
fish landing point. It would be useful, if engineers could sug- 
gest some cheaper alternative system to this method of un- 
loading and transporting fish in places where no fishing port 
existed. 

"Boxing" at sea 

Hopper (UK) suggested that boxing fish at sea provided a 
sound basis for mechanization, stating that the method re- 
moved much of the hard work involved in unloading, and that 
as a result the unloading rate at Aberdeen had increased from 
about five tons per gang hour to 13 tons per gang hour. He 
then described the system in further detail. Each box contained 
fish of uniform quality whereas conventional unloading led to 
extensive mixing and made quality control systems impossible. 
The fish remained continuously iced throughout the landing 
and auction and therefore at about 0C. Conventionally 
handled fish might reach 10C during the auction unless it 
were re-iced, and was therefore spoiling rapidly at the time of 
sale. Once the fish were in a uniform container they had a 
parallel requirement in unloading equipment to frozen blocks 
of fish and it was not unreasonable to anticipate design of 
mechanical handling equipment suitable for both cargoes. 
There was a complete absence of damage with fish boxed at sea 
whereas in conventional handling up to 5% loss in yield of the 
bought weight might be expected because of this factor. 

In Britain there had been no crew problems and they 
readily adopted the change. Problems had however arisen in 
achieving an accurate average weight in each box as only 
sample weights were taken on landing. There had also been 
problems with regard to grading by size and species but 
because of the excessive grading requirements in Aberdeen 
(five sizes of cod, five sizes of haddock, etc), the results had 
been as good as could be achieved by conventional methods of 
unloading and sorting. 

Handling and "loss" of boxes 

Winninger (Federal Republic of Germany) wanted to know 
how big was the "loss of boxes" if aluminium boxes were used. 
Was the fish rehandled after the sale? How far was the box 
transported inland and how was it transported back ? He also 
asked Hopper's opinion on an aluminium box compared with 
a non-returnable box in cardboard and how was the cleaning 
done in aluminium boxes. 

Hopper (UK) replying, stated that the boxes were sold without 
tipping into a second container. Thus, the fish was not re- 
handled between catching and processing. Since a control 
system for the losses had been instituted the stock levels had 
remained the same at each monthly stocktaking check. The 
expected life of the box was about 12 years and would cost 
about 1 s 6d per cycle of use which included washing and depre- 
ciation. This was for a 50 kilo box and it would seem reasonable 
that this was cheaper than an equivalent capacity non- 
returnable box in cardboard. 

Winninger considered it quite surprising that in Britain they 
had developed a nearly perfect control of these boxes. He 
mentioned that the four sea fishing ports in the Federal Repub- 
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lie of Germany had a box pool into which the synthetic 
material boxes had been put by the different ports. The pro- 
blem in Germany was that in every control system developed 
for the boxes there had been leakage and ten thousand boxes 
had disappeared so that the most important problem in his 
view was the question of control. 

Methods of cleaning 

Hopper said that the cleaning of boxes on a large scale had 
not yet been studied as there were only about 550 in use. The 
aluminium boxes were soaked in a detergent, followed by a 
high pressure rinse with cold water and a sterilising agent 
added. On a large scale this particular process might not be 
acceptable due to the amount of tankage necessary for soak- 
ing. 

Recently an abrasive cleaning process had been examined. 
In this process an abrasive was forced onto the surface of the 
aluminium under pressure and in the presence of a chemical 
detergent in atomized spray form. The detergent softened the 



slime and the abrasive removed it. The initial reaction to this 
system has been very promising and it would be fairly easy to 
develop an efficient "on line" cleaning system. 

Bruski (Rapporteur) summarizing the discussion, said that he 
was particularly glad to hear that FAO would take note of the 
need of the developing countries for information in the field of 
handling fish in small fishing harbours. 

With regard to boxing the catch at sea he said that, in Po- 
land, a box system for cutters had been developed. For pelagic 
fish it was possible to use small boxes or containers on the 
ships and once they were filled they had a certain quantity, 
namely ten kilos in each box. The boxes were then counted 
and only a sample checking of weight was made. The fish were 
not sold according to weight but according to the number of 
boxes. This method, however, was difficult for cod and similar 
fish. He mentioned that in the German Democratic Republic 
they used non-returnable boxes and on each box they had the 
weight checked with a special type of weighing equipment. 
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SESSION IX 



Servicing the Fishing Industry at the 
Port of Hull, England 

by W. Lionel Cox 



Services founds * Industrie de la ptehe au Port de Hull, Angteterre 

La fourniture des services que requiert une flottc de pdche const! tuc 
une tache d'envergure, qui peut 6tre mcnee par des particuliers 
agissant a litre commercial, par un service relevant des autorit&s 
portuaires, ou par Tensemble des utilisateurs du port groupes en une 
organisation. 

La communication expose les grandes lignes des services qu'assu- 
rent pour leur propre compte les armateurs de chalutiers et d&rit 
les organisations charg6es de leur mise en ocuvre: la Hull Fishing 
Vessel Owners Association Ltd, la Hull Steam Trawlers* Mutual 
Insurance and Protecting Co Ltd, et la Hull Trawlers' Supply Co 
Ltd. 

L'auteur traite notamment des questions suivantes: cmbauchc de 
main d'oeuvre pour le dechargement de la p&che; fourniture de 
materiel et d'appareils pour le ddbarquement; assurance et services 
medicaux; role jou6 par 1* Association des armateurs de chalutiers 
en matiere d'achat du mazout destin aux navires et I'cxploitation 
d'un magasin ou sont vendus aux pScheurs, a des prix avantageux, 
tous les articles dont ils ont besoin en mer. 

L'auteur ne cite pas de statistiques, car il n'attache guere de 
valeur aux comparaisons de couts entre pays. 

Le secteur priv6 est loin de fournir tous les services requis et 
maintcnant que 1'industrie de la pdche traverse une crise, il faudra 
se prdoccuper du besoin d'assurer davantage de services sur une 
base collective. 



Pratacifa de servlcios a la Industrla pesquera en d Puerto de Hull, 
Inglaterra 

La prestacion de servicios a una flota pesquera constituye una opera- 
ci6n muy importante que puede ser ejecutada por operadores inde- 
pendientes actuando como empresa comercial, por las propias 
autoridades portuarias como parte de los servicios del pucrtos, o 
mediante la actuaci6n colectiva de los usuarios de los muelles por 
medio de alguna organizaci6n establecida. 

Este estudio describe esquematicamente los servicios que se 
prestan a si mismos los armadores de arrastreros, y las organiza- 
ciones cncargadas de tales servicios, The Hull Fishing Vessel Owners* 
Association Ltd, The Hull Steam Trawlers* Mutual Insurance and 
Protecting Co Ltd, y la Hull Trawlers' Supply Co Ltd. 

Describe el empleo de la mano de obra para el desembarquc de 
los cargamentos de pescado; la facilitaci6n de equipo y elementos 
para el desambarque; seguros y servicios medicos; el uso de la 
Asociacion como organismo para la adquisicibn de fuel oil para 
calderas; y la administracidn de una tienda en la que se venden a los 
Pescadores a precios econ6micos todos los materiales que necesitan 
cuando estan en el mar. 

En este estudio no se ha tratado de citar estadisticas, ya que se 
cstima que las comparaciones de los costos entre un pais y otro no 
tienen validez. 

Los servicios proporcionados por las empresas privadas no son 
completos y en la actualidad, en que la industria se halla decaida 
habra que pensar en la necesidad de facilitar mas servicios en forma 
colectiva. 



THE base of the fishing industry at Hull, or to give 
the River Humber estuary town its correct name, 
Kingston-upon-Hull, has been at St Andrew's 
Dock since 1883, and this dock and its extension covers 
81 ,000 m 2 (20 acres) of water space with 913m (1 ,000 yd) 
offish landing quays equipped for the landing, marketing, 
filleting, packing and dispatch of fish to all parts of the 
country. 

There is adjacent a special berth which has been con- 
structed for the discharge of freezer trawlers Hull has 
17 such vessels details of which are discussed in another 
Conference paper. 

Servicing facilities are in the main provided for the 
trawler companies by a number of organizations owned 
or controlled, either wholly or partially, by the trawler 
owners themselves and the greater part of the servicing is 
carried out by two bodies known as The Hull Fishing 
Vessel Owners' Association Ltd, and The Hull Steam 
Trawlers' Mutual Insurance and Protecting Company 
Ltd, whose offices and staffs are also located on St 
Andrew's Dock. 

This paper deals first with those aspects of servicing 
which come under the control of the Association and its 
allied organization, The Hull Fishing Industry Associa- 
tion, but before describing the services those organizations 
provide, there is a need to explain, at least in outline, the 
purpose of these organizations and the reasons why they 



were established, together with a justification for two 
separate Associations which might appear to be an 
unnecessary duplication. 

Owners' association 

The Hull Fishing Vessel Owners' Association Ltd, is a 
company limited by Guarantee (without a share capital) 
constituted under the Companies Acts and was formed in 
1892 with its main objects inter alia: 

(a) To consider all questions affecting the interests 
of the fishing industry or other trades connected 
therewith 

(b) To collect and circulate statistics and other 
information relating to the trade 

(c) To formulate policy on matters affecting conduct 
on the catching side of the fishing industry at the 
port 

(d) To conduct negotiations with government depart- 
ments, dock authorities, local authorities, and 
any other bodies on behalf of its members 

(e) To provide labour for the landing offish cargoes 

(f ) To purchase on behalf of its members bunker 
fuel oil, etc. 

(g) To operate a fishermen's outfitting store for the 
benefit of fishermen; and 

(h) To provide fishermen's training courses. 
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It may be asked, when the objects of this Association 
cover so many aspects, why a second Association is 
required, with the attendant problem of deciding under 
which organization various business affairs should be 
managed. In the objects cited here there is no mention of 
"labour relations", one of the major objects of an em- 
ployers' organization, although object (e) refers to the 
provision of labour. 

Scope of the law 

Apart from the employment of labour it is a normal func- 
tion of an employers' association to deal with the relations 
between workpeople and employers on behalf of its 
members. A limited company is not, however, the most 
convenient form of organization in England to deal with 
matters of labour relations either between employers or 
between employer and workpeople, though most em- 
ployers' organizations are registered in this way. The law 
relating to trade unions is not confined to unions of work- 
people, and is available, if desired, for the use of associa- 
tions of employers. Employers' associations can, there- 
fore, register as trade unions and obtain the full benefit 
and protection of trade union law. Registering in this way 
can be most helpful to employers, not only in labour 
negotiations and activities, but in other restrictive activi- 
ties in which they may wish to indulge. 

In 1953, the wisdom of forming an employers' trade 
union, as distinct from an employers' association, was 
fully realized and the trawler owners then established The 
Hull Fishing Industry Association and registered it under 
the Trade Union Acts, 1871 to 1927 and the Trades Dis- 
putes Act, 1946. It has proved to be a most valuable 
organization, especially in dealing with restrictive trade 
practices which might otherwise have contravened the 
criminal and/or civil law and left the Association open to 
legal attack and penalty. The trade unions of the work- 
people do not look upon the use made by employers of 
this "workpeople's" legislation with much favour, and 
recently the Trade Union Congress submitted evidence to 
the presently sitting Royal Commission on Trade Unions 
and Employers' Associations suggesting a change in the 
law in this respect. 

The fish dock is owned by the British Transport Docks 
Board. It passed out of the hands of the London & North 
Eastern Railway Company when the railways and ports 
which were owned by the railway companies were nationa- 
lized under the Transport Act, 1947. The British Trans- 
port Docks Board, known as the "Dock Authority", pro- 
vides a number of facilities for the functioning and ser- 
vicing of the port, such as the buildings, quayside, cranes 
and slipways, to mention a few, and for the use of these 
facilities, quite naturally, makes certain dock charges. 
The facilities provided are by no means comprehensive, 
and a number of essential services have to be provided by 
the trawler owners themselves, either through the Hull 
Fishing Vessel Owners' Association or other ancillary 
organizations. 

LANDING LABOUR 

At present, the fleet consists of 56 oil fired vessels; 26 
diesel vessels; 4 diesel electric vessels; 17 freezer (diesel) 
trawlers, and 4 seine net boats. 



Up to 1967 it was only at the Port of Hull that the 
trawler owners employed labour through their collective 
association to discharge vessels, but, due to a change in 
the law under the Docks and Harbours Act, 1966, other 
ports have now been obliged to set up labour-employing 
companies as subsidiaries of their associations. The Hull 
Fishing Vessel Owners' Association Ltd, established its 
own "pool" of labour, for the discharge of its members' 
fish cargoes, in 1946, and all vessels, whether they are local, 
from other British ports, or foreign, can only be discharged 
by landing labour engaged through the Association. 
Foreign vessels, to obtain this labour, require an agent 
who must be a member-company of the Association. The 
Association is comprised only of trawler owners carrying 
on business from St Andrew's Dock. The labour costs of 
discharging trawlers are lower because a scheme of 
labour operated privately and collectively as part of an 
organization carrying out many other servicing functions 
is less expensive to administer, as it has not the same high 
overhead costs which a separate body or individual com- 
pany would have to bear. 

When dock labour was decasualized under the Essen- 
tial Work (Dock Labour) Orders 1943 to 1945, and later 
by the Dock Workers (Regulation of Employment) Act, 
1946, it was no longer possible for stevedoring companies 
to engage, on the dock-side, casual labour on a daily 
basis. The National Dock Labour Corporation Ltd, was 
set up under the former Orders and its main function was 
to secure the maintenance of port transport workers. 
Registers of workers were compiled and all labour required 
by the stevedoring companies had to be obtained from 
the Corporation who were responsible for the payment of 
earnings. 

The trawler owners were quick to see the advantages of 
having an independent Scheme and the Association 
applied to the Ministry of Labour (now the Department 
of Employment and Productivity) for exemption from the 
Order, and were permitted to establish their own Scheme, 
provided the same principles applying to the Corporation 
were followed. Having satisfied the Ministry, the Scheme 
for the Registration of Labour Landing Fish Cargoes was 
established in 1947. This was a well conceived move as 
controlling the deployment of labour and its cost has 
proved to be a highly beneficial service. The labour cost 
for landing a kit offish 63.4 kg (10 st), extracted from the 
audited accounts of the Association in 1967, may be of 
interest: 



Costs per kit 

Landing labour 

Holiday pay, etc, and National 

Insurance 

Guaranteed minimum wage 
Bobbers' (labour) pension fund 

contributions 
Bobbers' (labour) shelter and canteen 

expenses 
Administration expenses, audit and 

amounts written off assets 



1966/67 1965/66 
Pence (= U.S. cents) 
43.3 42.3 



4.9 
2.2 

0.8 

0.3 

0.8 

52.3 



5.1 
2.2 

0.9 

0.3 

0.7 

51.5 
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SUPPLY OF BUNKER FUEL OIL 

Another service performed by the Association has been 
the purchase in bulk of the fuel oil requirements for the 
trawlers. Coal ceased to be used in July 1962, being 
superseded by bunker fuel oil, and later also by diesel oil. 

Negotiations are conducted by the Association from 
time to time with leading fuel oil suppliers, and contracts 
entered into on behalf of all trawler owners, to cover their 
entire requirements. The Association established its fuel 
oil agency in 1953. It has brought much monetary benefit 
to trawler owners. The industry's bunker fuel oil require- 
ments have been as high as 350,000 tons per annum but 
with the gradual change-over from steam to diesel engines 
and the contraction of the fleet it has fallen to approxi- 
mately 280,000 tons in 1968. 

The collective tonnage purchased on behalf of trawler 
owners of bunker fuel oil, diesel and gas oil, is such as to 
cause the major bunker fuel oil suppliers to be more com- 
petitive between themselves in order to secure what is, to 
them, a very large local account. 

This buying agency on behalf of the Owners has enabled 
member trawling companies to enjoy favourable terms 
for many years. This may not be a port service in the true 
sense, as it is a private facility for members of an Asso- 
ciation, but it is nonetheless a service for the dock opera- 
tors which would not otherwise be available if common 
organization had not been practised within the Port. 

Consideration was given many years ago to the con- 
struction of a port oil storage installation. There were 
many obstacles to such a project as the large quantity of 
different types of fuel oil required to service all the vessels 
made it impossible to find a suitable site. The replenish- 
ment of the storage installation would have also been a 
problem, even if a site could have been found, because 
tankers of sufficient size and capacity cannot enter the 
dock, and oil would have had to be piped over or under 
the quay to an installation. It was because this project 
was not practical that thought was given by the Associa- 
tion to an alternative idea of building and operating their 
own lighters. Small boats, such as seine netters, could, of 
course, be catered for by a shore installation as they are 
at Grimsby but as Hull has only four such vessels, no 
attempt by the Association has been made to set up a 
collective fuel oil supply depot. There is, however, an 
independently owned depot which does provide a bunker- 
ing service for the seine net boats or any other small river 
craft. It is conveniently situated on the River Humber 
side of the quay and provided there is sufficient water in 
the river, bunkering of these small craft can be effectively 
carried out almost any time. It is impossible for trawlers 
to bunker at this point because the installation can only 
store a small quantity of fuel oil, insufficient for even one 
trawler daily. 

Hull, however, is not badly placed for the supply of fuel 
oil, with large storage facilities at Saltend, 7 miles away 
by river from the Fish Dock, and there are also instal- 
lations on the other side of the River Humber at Killing- 
holme and Immingham in Lincolnshire. In the last few 
months a new fuel oil refinery has been built at Imming- 
ham, and another is under construction and will be in 
production within a year. The siting of these two re- 
fineries so near the Ports of Hull and Grimsby will 
undoubtedly bring further economies in fuel costs in 



future to both ports due to reduction in producers 9 
transportation costs. This will enable them to be more 
competitive in price. 

GEAR FOR FISHERMEN 

Another service created by the Association especially for 
the fishermen produces no direct financial gain to trawler 
owners and that is the operation of a fishermen's out- 
fitting store. This store, like the Labour Scheme, had to 
have Government approval before it could be established. 
This was done in 1927 with the sole object of providing 
gear of every description for the fishermen's needs at sea 
at the lowest possible price. Prior to its establishment, 
fishermen had to buy their gear at various shops off the 
dock at shop or retail prices and had the inconvenience 
of getting that gear to the trawler, for which they had to 
pay a carrier. The fishermen's outfitting store was, there- 
fore, a real service to fishermen and has saved them a lot 
of money, and at the same time, has been a great con- 
venience to owners in shipping of crews. 

MARINE INSURANCE AND SAFETY AT SEA 

The Hull Steam Trawlers' Mutual Insurance and Pro- 
tecting Co Ltd, is another company providing useful 
facilities for owners. The function of this company, formed 
in 1907, is primarily to provide marine insurance for 
trawler-owning companies operating out of Hull. It was 
trawler owner inspired and is trawler owner managed and 
financed. Being a mutual insurance company, the cost of 
all accidents and disasters must, in the long run, be borne 
by trawler owners themselves and there is a strong in- 
centive, therefore, on the part of all concerned, to avoid 
unnecessary risks and promote safety conditions for 
crews and vessels. 

Regulations are made by this company to increase 
safety of life at sea through the training of officers and 
crews. 

TUG FACILITIES AND COMPASS ADJUSTING 

In the interests of co-ordination, the Insurance Company 
also owns and operates a tug fleet of four Voith Schneider 
tugs which assist the movement of trawlers in the St 
Andrew's Dock. In addition, a compass adjusting depart- 
ment, a chart producing office and medical services are 
provided by this company. 

MEDICAL SERVICES 

Early in this century when Hull trawlers began to fish 
further afield than the North Sea fishing grounds, men of 
foresight realized that services to keep pace with the 
greater distances covered were required, and so in 
1906, a part-time medical service was instituted.This 
covered only a very small part of real needs but it was one 
of the very first industrial medical services in Great 
Britain. Trawlers developed with improvements in tech- 
nology and science but it was not until 1930 that a fully 
comprehensive service was set up. 
A full time medical advisor was appointed with neces- 
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sary staff. Very good premises were designed and built on 
their advice, and the health and physical condition of all 
boys and men going to sea was recorded and a regular 
check kept on their well-being. Hospitals in proximity to 
all new fishing grounds round Scotland, Faroe, Iceland, 
Norway and Bear Island were reviewed, and a medical 
guide was written to give all skippers advice on suitable 
places to seek medical aid. This guide also gives instruc- 
tions in the diagnosis of illness, and simple first-aid. 
Courses of instruction for all prospective skippers and 
mates on medical matters are organized, and all skippers 
and mates must now possess an authorized Certificate of 
Competency. 

The supply of medical equipment for all trawlers was 
taken over by the medical service, all needs were con- 
sidered, and such equipment as is within the scope of 
trained personnel is provided on each vessel, and is con- 
stantly kept in line with new techniques and ideas. In 
1932 the scope of work of the medical service had so 
expanded and the range of trawlers had so greatly 
increased, that entirely new premises were designed and 
built. These were undoubtedly amongst the best-equipped 
in Great Britain and included a comfortable waiting 
room, dispensary, consulting room, records filing room, 
minor operating theatre and complete X-ray plant and 
processing equipment. 

The medical service is constantly in touch with agents 
at all ports outside Hull, and with skippers, by link radio 
calls, concerning any medical attention or ad vice required. 
The service also includes excellent casualty facilities for all 
dock workers and for all fishermen coming back from the 
distant fishing waters. The surgery is immediately along- 
side the dock entrance, and urgent attention is available 
at any time of the day or night by arrangement with 
trawler skippers concerned. 

This work is done with the maximum of enthusiasm 
and ability and with much knowledge of the problems 
which are always changing with new techniques in distant 
deep sea trawling. 



EQUIPMENT 

For many years a substantial part of the landing equip- 
ment needed for the discharge of trawlers was provided 
by the Association. This equipment, like labour, was 
hired out to members as required and as appliances and 
labour were needed together, it was clear that this service 
also played an important part in the economics of opera- 
ting a trawler fleet. This service has now been transferred 
to an ancillary company, as were other similar services in 
recent years, as it was considered best to have all this type 
of service performed by one company specially organized 
for the purpose. This could be described as a tidying up 
process, and an improvement in efficiency by having only 
one organization for the supply of landing services rather 
than two. 

It would be a costly undertaking for each independent 
trawler firm to purchase and operate its own equipment, 
such as electric landing winches, pumps, baskets, ropes, 
gangways, deck-lighting, etc., and especially so for a 
small company with few trawlers needing the use of such 
costly equipment, and with possibly only one trawler to 



discharge each week. The same principle applies to the 
engagement of labour. The "pool" system is applicable 
to the supply of labour and in effect also applies to land- 
ing equipment and appliances in that it is hired by mem- 
bers as required from an ancillary company known as 
The Hull Trawler Supply Co Ltd. This Company now 
provides all the landing gear required for the discharge of 
fishing vessels, both for wet and frozen fish. In 1968, the 
present system of discharging trawlers by means of an 
electric winch with ropes and "gin wheels** attached to 
the vessels, from which fish baskets full offish and ice are 
swung from ship to shore, may sound archaic, especially 
if viewed in the light of other more modern means used in 
some other countries such as suction pumps placed in the 
fishroom. But even so, this old system has proved over 
many years to be an acceptable and effective system, and 
viewed in conjunction with the landing "labour pool", 
the combined cost of this service to owners is still the 
lowest in comparison with any other port in the United 
Kingdom. 

It does not mean, however, that because it is the 
cheapest way to land fish thought has not been given to 
other modern means of discharging, and a few years ago 
consideration was given to mechanical handling. Plans 
were prepared for full mechanical handling equipment 
from fishroom to market floor but the high cost of the 
machinery required, and the structural deficiencies of the 
market floor upon which it would have to rest, ruled out 
any development in this direction. There was, however, a 
pilot scheme a few years ago at Grimsby, sponsored by 
the White Fish Authority, for the discharge to take place 
by partial mechanical means which did not prove to be a 
practical success or a commercial proposition. Up to now, 
no suction pump system has been introduced capable of 
landing the large fish caught by the distant water vessels 
but a recent experiment, undertaken in Newfoundland, 
with this type of equipment, has, it is claimed, proved 
capable of picking up the larger fish and in the near future 
Hull Owners must consider this method in all its aspects 
for the possible use on the Hull market. 

It is not necessarily true that mechanical handling must 
be the best means of performing a job usually undertaken 
by manual labour. The fish kits (the containers into which 
fish is landed and laid-out on the market for sale) were, 
up to October, 1950, washed by hand by a team of 
workmen known as "kit scrubbers". Anything up to 
1 5,000 kits were washed nightly by hand with cold water 
and small hand brushes, until in 1950 special mechanical 
washing machines were installed. The kits passed through 
the machines which sprayed hot and cold water onto 
them. The machinery was scrapped in 1965, as the fish 
slime adhered to the kits and could not be sufficiently 
removed by the jet system, and there was a reversion to 
hand labour, which is still.the method used today. Fortu- 
nately, the cost of installing and later dismantling the 
plant was, because of the co-operative system, borne by 
all the users at a lower cost than would have fallen upon an 
independent operator. 

Another instance where manual labour is still being 
used in spite of machinery having been invented to do the 
job is the washing offish pound boards. The machines for 
this purpose got no further than the prototype, and today 
all the boards used on the trawlers, whether wood or 
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aluminium, are washed by hand. This does not mean that 
machinery would not be better to do this most laborious 
job, but efficient and economical machinery has yet to be 
produced. In the meantime manual labour using cold 
water and scrubbing brushes will continue to do the "kit- 
washing" and "board-scrubbing" work on a more econo- 
mical basis than machinery. 



WATER BOAT SERVICE 

The services provided by the Hull Trawler Supply Co 
Ltd, do not end with hiring out to its members the equip- 
ment for the discharging of trawlers or the washing of 
kits. This Company also owns and operates a fleet of four 
water-boats for the supply to trawlers of fresh drinking 
water. It can be well imagined that the operation of these 
boats over many years has been a wise and economical 
move on the part of the trawler owners at the Port. The 
water boats draw the fresh water from the Corporation 
at a discharge point on the dock and supply it to trawlers 
as required. Trawlers can also be supplied direct from a 
shore water hydrant but it is not always convenient for 
trawlers to berth at this point and an alternative source of 
supply had to be provided. 



OTHER ANCILLARY COMPANIES 

Other servicing companies in which trawler owners have 
an interest include ship-repairing, the operation of mobile 
cranes and the manufacture of ice. 

At the Port of Hull many of the facilities needed to 
operate trawlers are provided by the operators themselves 
on a collective basis. This raises the question of what 
other facilities are provided by the dock authority for its 
tenants. The Dock Authority, as previously explained, is 
the British Transport Docks Board. It might be thought 
that a nationalized industry should provide all the major 
facilities needed by a user. The Dock Authority, however, 
does not take that view since it is required to show a profit. 

Therefore, to achieve that profit, the charges and dues 
levied must be sufficient to cover depreciation. New pro- 
jects must consequently be properly financed in the same 
way as any other commercial transaction. It has been 
known for the Dock Authority to propose leasing their 
land, the users to be responsible for the financing and 
maintenance of the undertaking themselves. This was 
proposed when the re-construction of the slipways at a 



cost of one million pounds ($2,400,000) was under con- 
sideration but no agreement was reached. The present 
slipways are now obsolescent as only a very few vessels 
are able to use them. This means that most vessels 
requiring repairs or surveys need to move out of the fish 
dock to the commercial docks, where dry-docks are 
available. This quite naturally adds to the cost of the job 
because tug service and additional labour is required. It 
has been argued that slipways are a necessary facility, to 
be provided by a Dock Authority for the convenience of 
shipowners. 



PRIVATE PORT SERVICING AND THE 
PORT AUTHORITY 

There remains the question of what other private facilities 
or services might have been provided. The trawler owners 
have provided their own tugs and water boats and con- 
sideration has been given to the building and operation of 
oil carrying lighters. The cost of delivery of fuel oil by 
lighter adds considerably to the base price of bunker fuel 
oil. The present service is performed by independent 
lighter operators under contract to the fuel oil suppliers. 
It is an efficient service and in recent times a more econo- 
mic use of the lighters has been achieved by the central 
ordering of fuel oil requirements on behalf of all com- 
panies through the Association. Much greater economies 
could, however, have been achieved by the Owners if they 
themselves had built and operated their own lighters 
either through the Association or an ancillary company. 
such as The Hull Trawlers' Supply Company Ltd. 
Costings for the operation were, in fact, carried out, and 
the estimates showed that savings up to 50,000 ($1 20,000) 
per annum could have been achieved. There are other 
commodities used in the fishing industry which could be 
bought or used on a collective basis and thought will have 
to be given in the future to the introduction of new ser- 
vices in order to effect savings, particularly in view of the 
present economic depression through which the industry 
is now passing. 

The system of collectivism, as practised by the Asso- 
ciation and its ancillary companies, described in this 
paper, is considered to be a worthwhile contribution to 
the economics of servicing the industry. The object of this 
paper has been to describe the services which are provi- 
ded privately by the port users themselves at the Port of 
Hull. Ways of improving the economy of the local indus- 
try have been illustrated and it is hoped that this form of 
organization may be of interest to others. 
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New Slipways and Boatyards in the 
Port of Esbjerg 

by B. O. Juki 



Eibjaerg: Le nouveau slipway du bassin 5 

Le nouveau slipway du port de pfiche d'Esbjaerg comporte 4 chariots 
pouvant rcccvoir des navires de 125, 250, 500 et 750 tonneaux de 
jauge nette, respectivement. Le garage du chariot de 125 tonneaux 
permet la mise au sec de 34 navires de peche, disposes de maniere & 
pouvoir fctre remis & 1'cau individucllcment sans d6ranger les autres. 
Si d'importants travaux sont n&essaires, les bateaux peuvent etre 
amends dans les ateliers de reparation. L'installation appartient aux 
autorites portuaires, qui en assurent la gestion et s'occupcnt du 
hissage et de la descente, tandis que reparations et entretien sont 
eiTectues par des entreprises privees ayant pris en location Templace- 
ment de travail. II faut environ une heure pour un halage et une 
remise a 1'eau. Un sejour normal en slipway (H scmaines) coute 
environ KRD 380 (SE.-U. 50) pour un navire de peche de 50 tjb. 
A I'entr6e, un rideau de bulles protege le slipway contre la pollution 
de surface des eaux du bassin. 



Nuevos varaderos y aftilleros en el Puerto de Esbjerg 
Varadero de la darsena 5 

El puerto pesquero de Esbjerg disponc de cuatro varaderos que 
pueden recibir embarcaciones de 125, 250, 500 y 750 toneladas di 
peso neto, respcctivamente. En conexi6n con el varadero para 
embarcaciones de 125 toneladas existe un sector que puede albergar 
34 barcos pesqueros, situado cada uno de ellos de tal manera que sc 
puede lanzar al agua sin molestar a los demas. En el caso de que sea 
necesario realizar en los barcos reparaciones de importancia se 
pueden llevar tambten a los cobertizos de los astilleros. Los vara- 
deros pertenecen al puerto, que se encarga de sacar del agua las 
embarcaciones y de su lanzamiento, en tanto que los trabajos de 
reparaci6n y mantenimiento de los barcos los realizan empresas 
privadas que han alquilado la zona adyacente. El sacado del agua y 
el lanzamiento se pueden realizar en una hora aproximadamente. El 
uso de un varadero durante una estancia normal de una semana o 
semana y media cuesta unas 380 coronas danesas (50 d61ares) por 
embarcacibn pesquera de 50 toneladas de registro bruto. Oentro del 
umbral ss coloca una falsa cortina para evitar que la superficie con- 
taminada de la darsena ensucie el varadero. 



IN connection with an extension of the Esbjerg fishing 
port during the years 1960 to 1964, at which time the 
port was extended from four to five basins and 
changed so that it had two entrances, one to the harbour 
for consumers' fish (basins one, two and three) and one to 
the basins for industrial fish and the slipway area (basins 
four and five) a new slipway plant was built on a reclaimed 
area north of the new basin. 

This new plant replaced an existing plant built in 1930 
to 1932. The old plant, which was placed in a former 
fishing harbour in the middle of the traffic port area could 
only accommodate 24 fishing vessels of a maximum net 
weight of 80 tons. This capacity had gradually become too 
small and the design of the plant was old-fashioned. 
Moreover the removal was part of the rationalization of 
the port, according to which all facilities for fishing ves- 
sels were to be centred around the fishing port. 



TABLE 1. TECHNICAL DETAILS OF THE FOUR WAYS OF ACCESS 
Way No: 1 234 

Maximum net weight of 
vessel in tons 
Gradient of way 
Engine Power (hp) 
Drum speeds: 

Low gear (rpm) 

High gear (rpm) 
Number of wire parts 
Platforms: 

Length (m) 

Width (m) 
Depth at front of 
platform (m) 3.7/3.5 4.5 3.5 3.0 



etc. The platforms of these slipways are flat and a special 
support is built up for each vessel to be admitted. 



125 
1:15 
45 


250 
1:18 
35 


500 
1:18 
45 


750 
1:18 
65 


2.20 
4.63 


2.20 
4.63 

3 


0.85 
1.94 
4 


1.27 
2.90 
6 


16.8/21.8 
4.5 


29.5 
6.0 


45.3 
8.3 


57.3 
9.3 



SLIPWAY CAPACITIES 

The new plant has four ways to which access is obtained 
from basin five of the fishing port, see table 1. 

All the engines are powered by 380 Volts DC and the 
engine shaft runs 800 revolutions per minute. The power 
transmission between engine and drum is affected by 
gears, and all drums have a diameter of 1 ,300 mm (51 ins). 

Slipways Nos 2, 3 and 4 are intended for big fishing 
vessels, coasters, small ferries, the dredgers of the port, 



Method of operation 

Slipway No 1 with a capacity of 125 tons net weight is 
essentially intended for fishing vessels. In connection 
with this slipway there is a stand area for 34 vessels. Each 
stand is provided with a stand platform on which the 
vessel remains during its entire stay on the slip. The cradle 
has a horizontal top provided with rails on which the 
stand platform can run. When a vessel is to be taken 
ashore the empty stand platform rests on the cradle in its 
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bottom position. The vessel is standing on its keel on 
stocks at each 0.80 m (26 ins) and is supported at the sides 
by adjustable arms (see Section C-C of fig 1). The cradle is 
hauled by a stationary electric winch to its top position 
(see Section B-B) when the stand platform can be hauled 
from the cradle onto a travelling platform. 

On the travelling platform the stand platform is moved 
sideways until it is level with an empty stand when vessel 
and stand platform are hauled on to the empty stand by 
means of an electric winch on the travelling platform. The 
vessel remains on the stand platform until it is once more 
to be launched. 

There are two sizes of stand platforms, the lengths of 
which are 16.8 (55 ft) and 21.8 m (72 ft) respectively but 
the shorter platforms are made so that they can easily be 
extended should the development of the size of vessels 
make this necessary. The vessels are normally standing 
outdoors, but if they are required under cover for major 
repairs, temporary rails can be placed across the access 
roads (Haekken and Boven) from the stands to the con- 
struction sheds of the shipyards on the adjoining areas so 
that the vessels can be taken into these sheds. 

The slipway can also be used for the launching of new 
vessels constructed in the construction sheds. A special 
two-piece platform carriage is run in under the new vessel, 
which is chocked up on the special carnage and then 
launched in the usual way. 




FLEXIBILITY OF THE SYSTEM 

Unlike other Danish fishing harbours, the vessels of the 
fishing fleet of Esbjerg do not differ much in size. The 
majority of the vessels are of a tonnage of between 40 and 
55 gross registered tons (corresponding to about 60 to 85 
tons net weight), and only very few are of 80 gross regis- 
tered tons or more (corresponding to about 125 tons net 
weight). Slipway No 1 which is designed for a maximum 
load of 125 tons and which is essentially intended to be 
used for fishing vessels, can receive practically all the fish- 
ing vessels from Esbjerg. The few vessels of more than 80 
gross registered tons (1 25 tons net weight) can be admitted 
on Slipway No 2. This slipway, which can only accom- 
modate one vessel at a time, can at present serve these 
vessels, but if a vessel tonnage of more than 80 gross 
registered tons should become more general in Esbjerg, 
a sideways hauling arrangement similar to the one de- 
scribed for Slipway No 1 can be constructed in con- 
nection with Slipway No 2. 




Fig 3. Hauling a vessel from the slipway carriage to the transverse 
carriage 




Fig 2. Vessel on the carriage and cradle being hauled up the 
slipway -at Esbjerg 



Fig 4. Vessel on the transverse carriage 

The majority of the Esbjerg fishing vessels are made of 
wood and require two visits to the slipway per year. At the 
moment about IJOO vessels are taken ashore each year, 
which gives an average stand time of about 1.4 weeks per 
boat and approximately five admissions and launchings 
per day. However, the plant is not evenly occupied all 
through the year, the busiest time being the summer 
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months when it is easiest to get the woodwork dry so that 
it can be painted. Therefore, the plant has been designed 
so that the launching of a finished vessel and the admis- 
sion of a waiting vessel can be completed in an hour thus 
making it possible during peak periods to replace eight 
vessels on the slipway in an ordinary working day. 



OWNERSHIP AND MANAGEMENT 

The slipway plant was constructed and is managed by the 
Port of Esbjerg Authority, which is a Government insti- 
tution. A slipway master is in charge of the operation of 
the slipway, and he is assisted by five men. When a vessel 
is to go on the slip the owner must himself have it taken 
to the slipway where it is taken over by the slipway staff, 
who see to the supporting of the vessel on the stand plat- 
form and to the hauling and conveying to the stand. 

Repair and maintenance work on vessels is carried out 
by private firms, in particular shipyards that also build 
new fishing vessels and have workshops around the slip- 
way area. The supply of water and electricity for repair 
and maintenance work is, however, the responsibility of 
the port, electricity plugs and water taps being placed at 
the stands. Electricity consumption is measured by cen- 
trally placed meters, whereas water consumption is 
measured by water meters at each stand. Day-to-day 
cleaning is carried out by the slipway staff but it is the 
duty of vessel owners to remove large amounts of refuse 
left over from the repairs. 



CHARGES 

For hauling out, conveying to and from the stand, and 
re-launching a fishing vessel the basic fee is D.kr.100 
($13) plus D.kr.5 ($0.65) per gross registered ton for the 
first 100 gross registered tons and D.kr.2.50 per ton there- 
after, i.e. about D.kr.350 ($45) for a normal Esbjerg 
vessel of about 50 gross registered tons. To this should be 



added D.kr.2 ($0.26) per day for occupation of stands for 
the first five days, D.kr.5 ($0.65) per day for the following 
five days, D.kr.10 ($1.30) per day for the next ten days 
and D.kr.20 ($2.6) per subsequent day, i.e. a total of 
about D.kr.380 ($50) for a 50-ton vessel remaining on the 
slipway for one and one half weeks. 

Large vessels on the slipways pay D.kr.0.25 ($0.03) 
per gross registered ton per day; there is, however, a 
minimum of D.kr.15 ($2). 

The cost of construction for the entire plant, comprising 
slipways, quay walls, stands, winches, etc. amounted to a 
total of D.kr.6.6 million ($830,000) (1964). The slipway 
charges are calculated so that their total sum plus rents 
from the shipyards on the adjoining areas can cover the 
working expenses including interest and depreciation of 
the initial cost. 



PROTECTION FROM SURFACE POLLUTION 

Basin five of the fishing port, at which the slipway plant 
is situated, is also partly used as a discharge basin for 
industrial fish, and herring oil may at times especially in 
summer float around on the surface of this basin. To 
prevent this oil from floating into the mouth of the slip- 
way, where it would be a nuisance to the work of sup- 
porting vessels before hauling, a bubble curtain has been 
put across immediately inside the threshold. This con- 
sists of a 70 mm (2.7 in) plastic tube which is provided 
with 1 .25 mm (.05 in) diameter holes every 30 cm (1 1 .8 in) 
through which compressed air is blown. The tube is 
placed at 6.8 m (22.4 ft) water depth, and the compressor 
has a yield of four cubic metres (141 cu ft) of air at a pres- 
sure of 2.5 atmospheres. When the air bubbles rise they 
cause a water rise at the water surface of 10 to 1 5 cm (4 to 
6 ins). The water rise causes a current away from the 
bubble curtain, and this current prevents surface pollu- 
tion from entering the slipway mouth. The bubble curtain 
is started only when the wind forces surface pollution 
towards the slipway mouth. 
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Repair Problems of the Industrial Fishing 
Fleet in Designing Fishing Harbours 

by A. Korniak 



Lc probttmes que posent les reparations des navires de ptche I 
trielle et leur influence sur la conception des ports de pfiche 

Le grand essor de la flotte de pSche polonaise et le cteveloppement 
de ses ports de peche ont soulev maints problemes concernant 
1'organisation des installations de reparation des navires. L'auteur 
etudie les bcsoins en matiere d'entretien des diffeientes categories de 
bateaux et leur incidence sur 1'organisation des installations por- 
tuaires. Ces bcsoins sont examines, pour les divers types de navires, 
en fonction des different* genres de travaux de reparation et d'entre- 
tien. 

L'auteur s'attache surtout aux chalutiers de taille moyenne, car 
les besoins des petits bateaux de peche en bois sont bien connus, 
tandis que les tres grands navirer-meres et navires-bases posent des 
problemes particuliers. II passe en revue les "etats de service'* de 
plusieurs chalutiers de taille moyenne en tenant compte des carac- 
tdristiques du b&timent, du mode de construction, des materiaux 
employes, etc. On constate que les navires a moteur passent moins 
de temps au ch an tier pour les reparations a la salle des machines 
que les navires a vapeur, et qu'il existe des differences notables en 
matiere de reparations & Installation electrique. L'auteur etudie le 
systemc de Fdchange standard des moteurs etendu & 1'entretion 
courant, qui se re\ele plus expeditif et plus facile pour les chalutiers 
conserveurs que pour les chalutiers de pche fraiche. 

L'auteur decrit le type de materiel et d'installations portuaires 
necessaires, en soulignant 1'importance des eievateurs "syncrolift", 
et examine les facteurs limitatifs intervenant pour diverses categories 
de navires. 



Problemas de reparadon de la flota pesquera Industrial al disenar los 
puertos pesqueros 

El gran desarrollo de la flota pesquera polaca y la ampliacidn de sus 
puertos pesqueros ha planteado muchos problemas con respecto al 
proyecto de las instalaciones y servicios para la reparacidn de los 
barcos. En este trabajo el autor examina las necesidades de mante- 
nimiento de las diferentes clases de embarcaciones y sus consequen- 
cias respecto al disefto de las instalaciones y servicios portuarios. Se 
exponen las clases de embarcaciones de la flota y se explican sus 
necesidades en terminos de las diferentes clases de reparacidn y man- 
tenimiento. 

La informaci6n detallada se reflere especialmente a los arrastre- 
ros de tamafto medio ya que se conocen bien las necesidades de las 
pequeftas embarcaciones pesqueras de madera. Los grandes 
buques-nodriza y Jos buques-base plantean problemas especiales. 
Se examin6 la historia del servicio de algunos arrastreros de tamafto 
medio teniendo en cuenta las caracteristicas de la embarcacibn, su 
construction y material, etc. Se ha observado que la reparacidn de 
los salas de maquinas de los barcos con motor exige mcnos ticmpo 
que las de los barcos a vapor; existen diferencias importances en las 
necesidades de reparacidn electricas. Se examina el sistema de man- 
tenimiento mediante la sustituci6n de los motores, viendose que es 
mas rapido y facil efectuarlo en los arrastreros que elaboran el pcs- 
cado que en los que se limitan a pescar. 

Se explican las clases de equipo y las instalaciones de los muelles, 
mencionandose especialmente la importancia del "syncrolift" 
(elevador automatic). Se examinan las dificultades concernientes a 
varios tipos de barcos. 



ONE of the essential tasks of the sea port is to 
provide repair services. As these services for the 
ships, the largest floating structures, are most 
complicated and need special facilities, the areas for their 
performance must be specially planned. 

Compared with the total area of the port, the ship- 
repairing yards are only a small part, but nevertheless, as 
their construction is very costly, the planning and design 
of such installations must be considered very thoroughly. 
Installations, such as docks, wharves, power installa- 
tions, machines, etc., make the cost of building, the ship- 
yard higher than other parts of the port. On the other 
hand, the port cannot perform its duties if there is none 
or insufficient repair facilities. It must therefore be stated 
that the ship should have in the port, the full facilities for 
overhaul and repair. As the facilities needed for this pur- 
pose are very costly, the repair requirements of the fleet 
must be examined very thoroughly. 



SHIP REPAIR SERVICE 

To perform its task the fishing vessel must be seaworthy, 
and all its fishing, processing and refrigeration installa- 
tions must be efficient and in good condition. 



Need for repairs may arise from. 

(a) normal wear and tear 

(b) wrong operating and maintenance procedures 

(c) poor materials used on construction 

(d) poor fuel and lubrication 

(e) damage by Acts of God 

Repairs must be dealt with in a specialized enterprise. 
Maintenance and precautionary measures by the ship- 
owner and the crew can minimize repair needs, but the 
rules of the classification societies, and normal wear, will 
always call for high quality work. 

To define repair requirements of industrial fishing 
vessels is difficult, as they are comparatively new types of 
ship and their period of service is rather short. Up till 
now these requirements are small but it is to be expected 
that they will grow rapidly with time. Investigations in 
Poland showed that their service index is 77 per cent, that 
is, 23 per cent of their working time was used for repairs. 
For the group of old non-industrialized fishing trawlers 
the same index was only 74.3 per cent. The service index 
reached by the industrial fishing vessels can thus be con- 
sidered good. It is intended to maintain it at the same level, 
through all the periods of service. 
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CLASSIFICATION OF REPAIR GROUPS 

From the repair point of view, the ship can be divided in 
the following repair groups: 

Hull, (a) Dock repairs, (b) Carpentry, (c) Painting, (d) 
Rigging. 

Machinery, (a) Engines, (b) Pipelines, (c) Boilers and 
tanks, (d) Installations and electrical equipment, (e) 
Measuring equipment. 

Specialized installations, (a) Fishing gear, (b) Navigation 
and search equipment, (c) Processing plants, (d) Cooling 
installations, (e) Transport installations. 

For the hull group the main data are dimensions of the 
hull, its weight and the hull material. 

Fishing vessels built and operated in Poland fall into 
the following groups. 

Group 1. Small sea fishing vessels cutters, supercutters, 
luggers, coastal trawlers and seiners, of the following 
sizes: 

(a) Length: from 17 m up to 35 m (56 to 1 15.5 ft) 

(b) Breadth: from 5 m up to 7 m (16.5 to 23 ft) 

(c) Draught: from 1.8 m up to 4 m (6 to 13 ft) 

(d) Tonnage: from 65 tons up to 350 tons. 

Group 2. Middle-size sea fishing vessels side trawlers, 
stern trawlers, tuna vessels, freezing trawlers and pro- 
cessing trawlers of the following sizes: 

(a) Length: from 45 m up to 90 m (148.5 to 

297 ft) 

(b) Breadth: from 8 m up to 15 m (26 to 49.5 ft) 

(c) Draught: from 4 m up to 5.5 m (13 to 18 ft) 

(d) Tonnage: from 500 tons up to 3,000 tons. 

Group 3. Large sea fishing vessels mother ships and 



(a) Length: 

(b) Breadth: 

(c) Draught: 

(d) Tonnage: 



over 120 m (396 ft) 
over 16 m (53 ft) 
over 7 m (23 ft) 
9,000 tons 



In this classification, research ships and hospital ships 
are not included, as their number is very small and also 
transport ships, whose construction is similar to merchant 
ships and therefore have no special repair problems. 

Wood, for building small fishing vessels, is used on older 
units and its use is decreasing. Carpentry shops should be 
changed in future into shops dealing with the actual 
materials in use for hull construction. Steel is in general 
use for hulls and experiments with other materials are in 
the early stages. The problems of hull maintenance and 
repairs of fishing vessels are very similar to those of mer- 
chant ships. Glass-polyester laminates are new materials 
for hulls, and continuous experiments allow us to suppose 
that this material will replace steel in future. So far it does 
not pose a problem for the repair services but in pro- 
gramming ship-repair yards it should be borne in mind. 

In machinery, the tendency is to greater power with 
increased weight of internal combustion engines. The 



installed power index per running metre of the hull is as 
follows: 

(a) fishing vessels/catchers/up to 25 hp per m (3.3 ft) 

(b) fishing and processing vessels, 30 to 50 hp per m 
(3.3 ft) 

(c) mother ships and bases over 55 hp per m (3.3 ft) 

With increased main propulsion power auxiliary power 
is increasing too. From the repair point of view it influ- 
ences not only the engine shop but the electric shop as 
well and the consequences are seen in the ship repair 
yards. 

In the specialized fishing equipment group special 
attention must be paid to the same types of fishing vessels 
processing trawlers, mother ships and bases. Tradi- 
tional fishing gear and equipment repairs do not present 
any serious problems in shipyard planning. The equip- 
ment of both above-mentioned groups of fishing vessels 
qualifies to be called aggregate repair, i.e., a whole sys- 
tem of machines is replaced by a spare set, and the 
removed set is repaired separately from the ship and 
installed in some other ship. It is not always possible to 
organize such a system for some components and as a 
rule it needs the establishment of such repairs policy in 
the whole national fleet. Of course it is not possible to 
solve the problem while designing one shipyard. It is to be 
stressed here, however, that the repair of the processing 
plants can include the land installations of the fish indus- 
try and therefore before planning the shipyard this factor 
must be analysed very thoroughly. 



REPAIRS OF THE INDUSTRIAL FISHING FLEET 

These divide into two fundamental groups: (a) planned 
repairs; and (b) non-planned repairs. 

All repairs connected with ship classification include: 
(a) class repairs, (b) annual survey repairs, (c) last repair 
before scrapping. 

The last repair includes the work necessary to get a 
temporary navigation certificate for the ship before put- 
ting it out of service. 

Non-planned repairs include intervoyage repairs, 
docking painting, damage repairs and reconditioning the 
ships. The scope of the repairs divides them into two 
groups according to whether they are above or below the 
water line. Defining the groups of repairs for the vessels 
registered in a given harbour is very essential for the 
planning of repair facilities. Attention must be paid not 
only to determine the proper outfit of machine tools but 
also for the ground and water surface. 



METHODS OF DEFINING REPAIR 
REQUIREMENTS 

Investigations made by Projmors (Consulting Engineers 
for the Ministry of Shipping) in 1965-67 covered the 
repairs of the second group of ships middle-size ships, as 
the needs of the small fishing vessels are comparatively 
well known and this group does not show much change 
in design or number. The third group of ships, as a special 
problem, is not dealt with in this paper. 
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The above investigations were considered necessary 
as the amount of work for repairs in this group varied 
considerably. The investigations covered two series of 
ships built in Poland to obtain data for comparison. The 
first series were traditional side trawlers, steam driven, as 
follows: 

Overall length: 59.23 m (195 ft); Length between 
perpendiculars : 53.86 m (1 87 ft) ; Beam : 9.0 m (30 ft) ; 
Draught: 4.95 m (16 ft); Tonnage: 500 dead weight; 
British Register Tons: 660; Hold capacity: 1,240 m 3 
1 ,240 barrels ; 800 hp ; 1 1 .8 kn ; trawling speed 4.5 kn ; 
range 28 days; 42 crew. 

The second series were processing trawlers built in 
Poland for white fish with installations for filleting, 
freezing and storing in refrigerated holds as well as with 
installations for fish meal and oil extraction, as follows: 

Overall length: 83.0 m (274 ft); Beam: 13.8 m 
(45.5 ft; Draught: 5.4 m (18 ft); Tonnage: 1,250 dead 
weight; 2,000 hp; 12.5 kn. 

This is a modern ship, rather different from the tradi- 
tional side trawler as in the first series. The results from 
the investigations are shown in the following table: 



In the group of processing trawlers the influence of the 
number of repairs on the scope of the intervoyage repairs 
is as follows: 



TABLE 2. EXTENT OF REPAIRS 
PER VOYAGE 

Number of the Extent of the 



voyage 


repair 


1 


100 


2 


108 


3 


100 


4 


110 


5 


92 


6 


97 


7 


112 


8 


136 


9 


162 


10 


163 


11 


162 


12 


157 


13 


145 



The extreme results after the fifth and ninth voyages 
are explained as the minimum after the first yearly class 
repair and maximum before the second yearly class repair. 
It is supposed, that the pattern could be cyclical with a 
four-year period. These differences in the extent of the 



TABLE 1 . PARTICIPATION OF REPAIR GROUPS IN THE REPAIRS OF THE INVESTIGATED SIDE TRAWLERS 
AND PROCESSING TRAWLERS IN DIFFERENT KINDS OF REPAIRS 

No Kind of repair Class Annual Survey Intervoyage 

Croup of Side Processing Side Processing Side Processing 

repairs trawler trawler trawler trawler trawler trawler 



\ 


Hull 


24.2 


19.2 


25.4 


20.7 


18.1 


16.1 


2 


Machinery 


75.8 


66.2 


74.6 


65.0 


81.9 


71.2 


3 


Spec. 
















fishing 
















installations 





14.6 





14.3 





12.7 


4 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



Note: In the machinery repair groups of the processing trawlers, repairs of fishing gear are 
included in smith, electrical and electronic specializations 



Analysing these results, the influence of constructional 
changes on the participation of different specializations 
can be found. Motor ships need less repairs in machinery 
rooms per hp than steamships, where boiler repairs are 
specially large. Pipeline repairs are nearly the same. The 
biggest difference is in the smith and electrical speciali- 
zations, as the installed power is larger and there are 
more installations and machines. This shows the changes 
in planning and designing of the ship repair yards for a 
modern fishing fleet. Intervoyage and class repairs were 
investigated but there was no special difference in the 
annual survey repairs. No interesting results were obtained 
from side trawlers' intervoyage repair investigations as 
there was no significant relationship between the fre- 
quency of repairs and the amount of time worked. The 
possible reasons for this could be different ages of ships, 
different regions of fishing and therefore different meteor- 
ological conditions. Nevertheless, further investigations 
are being carried out. 



repairs are very important for the planning of repair facili- 
ties. The class repairs were investigated tor both series of 
ships, the higher numbers of repairs for processing 
trawlers were extrapolated, as there was no experimental 
data for them. 



TABLE 3. RELATIVE EXTENT OF 

CLASS REPAIR 



Number of 


Side 


Processing 


class repairs 


trawlers 


trawlers 


1 


100 


100 


2 


100 


108 


3 


121 


116 


4 


143 


136 


5 


143 


128 


6 


146 


136 



These repairs show that exchange of the machinery of 
the processing trawler makes the repair much shorter and 
easier as compared with the traditional side trawled 
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FUNDAMENTAL ITEMS IN 
PLANNING REPAIR FACILITIES 

The conditions of performance of the different repair 
groups define the facilities to be planned. The specialized 
enterprise, such as a ship repair yard, has better conditions 
in which to perform the work than the shipowner's 
workshop. Nevertheless, in Poland the shipowner carries 
out some repairs. As a rule the planned repairs are execu- 
ted by a ship repair yard and the others by the ship- 
owner's workshop. Rebuilding is performed by the ship- 
yard. This applies mainly to the middle-sized fishing 
vessels, because small ships are sometimes fully serviced 
by the shipowner's workshops if docking installations are 
available. The situation is different when the ship is under 
continuous survey. Then the repairs are carried out during 
the whole period of service by shipowner's facilities and 
the ship enters the shipyard for docking and hull main- 
tenance. So the system of the classification survey is very 
important when planning repair facilities in a ship repair 
yard. 

In repair yards two types of docking installations are 
used: 

(a) for ships up to 350 tons lifting weight slipways. 
The system is defined by the number of stands to 
be serviced 

(b) for ships above 500 tons the basic facilities are 
floating docks. These are not discussed here as 
they are well known. 

It is of interest, however, to point out that increasing 
importance is being gained now by Syncrolift, which 
enables ships from 60 to 12,000 tons to be lifted, that is, 
all groups of fishing vessels. They are not in common use 
but their advantages should induce the planner to con- 
sider the possibility of their use. Syncrolift can be recom- 
mended where large numbers of similar units are to be 
lifted. The time of docking influences the choice of instal- 
lation, and this time is defined by the extent of repairs to 
be carried out in dock. 

The length of this period is very important, as we com- 
pare the low cost of the stand with the very costly dock. 
The ratio of the docking time to the repair time varies very 
considerably from 0.12 to 1. 



The installations on the shipyard wharf differ greatly 
from the port quay. The capacity of the shipyard cranes 
in most cases is not fully used, as this capacity is defined 
by the maximum load to be lifted. The number of cranes 
is determined by the average time of work of the crane 
per unit of length of the wharf. While servicing fishing 
vessels this index is 1 2 working hours per year per running 
metre as a maximum. 

Main ship repair yard shops 

Analysing the repairs of the two above-mentioned 
groups of fishing vessels it was found, that for the side 
trawler in general the limiting repairs groups, i.e. the 
critical capacities, are: machine room repairs, boiler 
repairs and hull-welding, and these groups were consi- 
dered in the different classes of repairs, as follows : 

(a) annual repair 55 per cent 

(b) class repair 51 per cent 

(c) intervoyage repairs 50.5 per cent. 

For the processing trawler the critical groups were: 
machine room repairs, piping works, smith works and 
electrical and electronic repairs. These limiting groups 
were involved in the following cases : 



(a) class repair 82 per cent 

(b) annual repair 81 per cent 

(c) intervoyage repairs 81 per cent. 



Co-operation with suppliers 

Special care must be paid to suppliers providing service 
where special accommodation has to be provided as their 
quick and efficient services are very essential. In Polish 
conditions such accommodation is prepared for suppliers 
and manufacturers of: (a) engines, (b) processing plants, 
(c) navigational and search equipment, (d) freezing instal- 
lations. In many cases it is not possible for the shipyard 
itself to perform needed repairs. 

The layout of the yard is determined by the applied 
scheme of work adapted to local conditions and to the 
flow of materials. At present it seems that only big work- 
shops accommodating several departments give the 
optimum solution from the technological, economic and 
cost aspects. A circular layout is to be recommended. 



Repairing wharves and their facilities 

The characteristics of the repair wharves are their length, 
the depth of water alongside, the payload capacity and 
the installations on the wharf. The length of the wharf is 
defined not only by the number of ships under repair but 
by the time needed to perform the repair. This time is 
influenced by the vessel design and the facilities on the 
wharf. 

The size of the ship is not so critical because bigger 
ships allow an intensification of repairs. The depth of 
water at the wharf is defined by the draught of the ship, 
height of wave and silting conditions, etc. 

Depths in the ship repair yard are smaller than in the 
port and as a rule it does not present any special technical 
problem. The shipyard basins must be thoroughly 
sheltered from waves. The payload on the wharves is 
similar to the loading quays. 



CONCLUSIONS 

The number of fishing vessels will increase as the demand 
on food is still increasing. With increasing numbers more 
complicated types of fishing vessels will be developed. 
Diesel-electric drive will be introduced on a larger scale 
and the demand for repair services will increase, especially 
in the electrical and engine groups. Automation will be 
introduced in order to reduce the crew and this will 
increase and complicate repair and maintenance services. 

As the fishing grounds become even more distant, the 
expedition type of fishing will be developed and the types 
of fishing vessels will vary according to the tasks per- 
formed mother ships, catchers, liaison ships and trans- 
port ships of different sizes and equipment. 

The rapid development of the fishing industry today 
and the demand for tomorrow make further development 
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of the fishing fleet quite certain and it must be considered 
when planning new ship repair yards or planning moder- 
nization of the existing ones. 
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A Syncrolift Drydock and Transfer System 
for Small Fishing Vessels 

by J. E. Best 



Un systeme Syncrolift combine cale stche/transporteur pour les petto 
bateaux depSche 

Ce document donne une description gtntrale des caracteristiques 
economiques d'un systeme Syncrolift cale seche/transporteur pour 
des bateaux de peche jusqu'& environ 150 tonnes de poids et jusqu'a 
24,4 a 27,4 m (80 a 90 ft) de long. La cale seche Syncrolift est 
un elevateur vertical brevete. Un systeme servant & deplacer les 
bateaux du Syncrolift au chantier & terre permet de mettre en cale 
seche plusieurs bateaux a la fois avec un seul Syncrolift. Ce docu- 
ment donne la vuc de face d'une installation typique ainsi que des 
photographies des cales seches Syncrolift. 



Dique seco y sistema de transporte "Syncrolift" para pequefias 
embarcaciones de pesca 

Se hacc una descripci6n general y se discuten las caracteristicas 
econ6micas de un dique seco y sistema de transporte "Syncrolift", 
apto para embarcaciones de pesca de unas 1 50 toneladas de peso 
maximo en dique y de 24,4 a 27,4 m (80 a 90 pies) de eslora. El dique 
seco "Syncrolift" es un elevador vertical patentado: gracias a un 
sistema para transportar los barcos que se encuentran en el dique 
seco a las zonas costeras de trabajo, se pueden poner simultanea- 
mente en el dique seco, con un solo "syncrolift", varias embarca- 
ciones. Acompaftan al texto un dibujo en perspectiva de una instala- 
ci6n-tipo y fotografias del "syncrolift'*. 



THIS paper outlines the features of a Syncrolift 
drydock and transfer system for fishing vessels up 
to about 150 tons docking weight and 24.4 to 
27.4 m (80 to 90 ft) in length. The Syncrolift principle is 
presently in use for drydocks ranging in capacity from 
40 tons to 6,000 tons and the same principle can practically 
be extended over a much wider capacity range. 

A typical 150 ton capacity Syncrolift drydock and 
transfer system is shown fig 1. Later figures show actual 
Syncrolift drydocks similar to that shown, on the 
drawing. 

General characteristics of a 150 ton Syncrolift 



Lifting capacity, rated 
Lifting capacity, 

net maximum 
Number of hoists 
Maximum gross capacity 

per hoist 
Lifting speed 
Platform length 
Platform clear width 
Platform depth 
Platform weight, 

approximate 
Vertical travel of 

platform 
Electric power required 



150 long tons 

190 long tons (a) 
4 

60 long tons 

0.46 m per min (1 .5 ft per min) 

27.4 m (90 ft) 

9.8 m (32 ft) 

1.3m (51 in) 

50 long tons (b) 

6.2 m (20 ft) (c) 
See note (d) 



(a) Varies with exact platform weight. This capacity 
for even load distribution among all four hoists. 

(b) Varies with types of steel and wood used for 
platform and includes allowance for cradles and 
blocking. 

(c) 6.2 m (20 ft) is standard vertical travel, additional 
vertical travel available to suit actual site 
requirements. 



(d) A transformer rating of about 45 kVA is 
required for a Syncrolift installation served by a 
high capacity, high voltage distribution system. 
The actual transformer capacity required de- 
pends on the actual characteristics of both the 
power system and the transformer. If an engine 
driven generator set is used to power the Syncro- 
lift, the minimum kVA requirement will usually 
be at least 1 25 kVA. Power supply to the Syncro- 
lift must be 3 phase, 3 wire. Frequency may be 
50 or 60 cycles. 



General description 

The Syncrolift is basically an elevator of design patented 
by the Pearlson Engineering Company. The platform of 
the Syncrolift is lowered into the water vertically and 
stopped at a predetermined depth. The vessel to be dry- 
docked is floated over the submerged platform. The plat- 
form is then raised bringing the vessel vertically out of the 
water until the vessel and the platform are both completely 
above the water level. 

The platform supports the vessel during the drydocking 
operation and is raised and lowered by electric hoists 
connected to the platform with wire ropecables. The hoists 
are supported by fixed structures on both sides of the 
platform. These fixed structures are normally constructed 
of standard reinforced concrete and steel piling. 

The elevator platform construction consists of steel 
structural members similar to the type used in bridge 
construction and wood planks used as decking over the 
steel platform. Vessels can be drydocked on the Syncro- 
lift platform using conventional procedures for setting 
the keel block and placing the bilge blocks against the hull 
after grounding. The bilge blocks can be pulled when the 
platform is at any position in its travel. A simple hand 
crank positions the blocks rapidly. 
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SYNCROLIFt 
MOIST 




PLATFORM 

Fig 1. Typical installation. 150 ton capacity Syncrolift and transfer system 



Each hoist consists of an electric motor, a reduction 
gear system, a wire rope cable drum and a double brake 
arrangement. The electric motor is a special design alter- 
nating current synchronous induction motor. The four 
motors operate at one fixed rate of speed regardless of 
the load variations imposed by the vessels weight charac- 
teristics. All four electric motors are interconnected 
and controlled at one central control point. In 
effect, the electrical motors act as though they 
were connected mechanically together and no varia- 
tion in speed from one motor to the next is possible. The 
performance of the electric motors assures constant lifting 
speed of all the hoists which in turn assures that the eleva- 
tor platform will be level at all times. In the event of any 
malfunction of any one motor the entire system is auto- 



matically stopped until the malfunction is corrected. The 
hoist has two separate and distinct braking systems. The 
motor has an integral magnetic disc brake. The brake 
releases when power is applied to the motor and engages 
by spring action when power to the motor is disconnected. 
The wire rope drum is provided with a ratchet and pawl 
type backstop. An air cylinder with internal spring 
actuates the pawl. When the elevator is being operated in 
the down direction, all pawls are automatically withdrawn 
from the ratchets by admitting compressed air to the 
cylinders. Under all other conditions of operation the air 
Cylinders are automatically vented and the pawls are held 
in contact with the ratchets by the internal springs of the 
cylinders. The ratchet-pawl system provides security 
against slippage of the magnetic brake and also permits 



[287] 



removal of the motor-brake unit and intermediate gears 
for maintenance and inspection with full load on the 
hoist. An interlock in the control system prevents the 
platform from being operated in the down direction when 
the pawl is in place and indicator lights on the control 
panel illuminate when all pawls are retracted. 

The central control panel is instrumented to operate the 
Syncrolift with a minimum number of control settings. 
All components of the control centre are standard com- 
mercially available parts and the operation or main- 
tenance of the control centre is well within the capability 
of an electrician familiar with standard shipyard equip- 
ment. Included in the control centre is an ammeter for 
each hoist motor. These ammeters indicate the loads 
carried by each hoist during the operation of the Syncro- 
lift. Safety provisions are incorporated in the control 
centre to automatically stop all motors instantaneously in 
the event any one motor is overloaded by a ship weighing 
more than the designed capacity of the Syncrolift. In this 
event, the elevator can only be operated in the down 
direction. It is therefore impossible for the Syncrolift or 
the ship to be damaged due to overloading of the Syncro- 
lift equipment. Provision is also made to automatically 
shut off all motors when the platform reaches the upper 
or lower limits of travel. These upper and lower limits are 
preset according to the winch foundation level as well as 
the depth of the water available in way of the platform. 
An additional limit switch is provided for each motor for 
automatic levelling of the platform to a predetermined 
position. 

The wire rope system used on all Syncrolifts consists of 
a six part cable reeving. The cable drum is grooved and 
long enough to provide for the maximum amount of lift 
with only a single layer of rope on the drum. Two sheave 



wheels mounted on the hoist together with the three 
sheave wheels mounted on the ends of each main lift 
beam permit the reeving of the wire rope into a six part 
cable support at each hoist. The controls make it possible 
to automatically remove any wire rope cable stretch 
which might occur during the life of the Syncrolift. This 
automatic stretch removal is accomplished by the use of 
limit switches which stop each hoist when the main beams 
reach a predetermined level. The main beams will always 
return to their original preset level regardless of any small 
variation in cable length during the hoisting operation. 
The cable stretch from one operation to the next is very 
small in magnitude and has no practical effect on dry- 
docking operation. 



TRANSFER SYSTEM 

The function of the transfer system is to move vessels 
between the Syncrolift and designated work areas ashore. 
The transfer system is developed in conjunction with the 
Syncrolift and is designed for drydocking vessels of all 
types having a docking weight within the capacity of the 
Syncrolift. Due to the fact that the Syncrolift platform 
remains level at all times, a transfer system can be readily 
added to a basic Syncrolift installation. Railroad type 
rails are installed on the platform and on the land area 
adjacent to the platform. These rails are installed so that a 
transfer cradle can be rolled from the platform to the land 
area when the platform is raised to the transfer level. A 
further extension of the rails on the land area can develop 
a transfer system which will permit movement of the 
cradles in both longitudinal and transverse directions. 
A vessel is drydocked on conventional timber blocking 




Fig 2. A Syncrolift in operation 
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located according to the vessel's docking plan. A vessel 
that is to be transferred is blocked on wheeled carriages 
and remains on these carriages the entire time it is dry- 
docked. Newly constructed vessels may be built on fixed 
blocking which is replaced with transfer carriages when 
the vessel is ready for launching. 

The arrangement of a typical transfer system is shown 
on the accompanying plan. The transfer cradles are 
designed for the maximum practical flexibility in the 
placement of keel and bilge blocks. The wheels are fitted 
with grease lubricated and sealed roller bearings in order 
to reduce the required transfer force to a practical mini- 
mum. The transfer force is provided either by tractors or 
power winches. 

When the Syncrolift platform is at pier level (transfer 
position) the platform rails line up with the shore rails 
and portable sections of rails are used to provide a 
smooth transition from the platform rails to the shore 
rails. 

The rail section generally recommended is an 85 Ib 
section A.S.C.E. This rail has the required characteristics 
for a practical installation and is normally available new 
or in good used condition. 

The platform rails are attached directly to the platform 
deck. The shore rails may be supported in a variety of 
ways, for example: 

(a) Rails supported by ties set in rock ballast 

(b) Rails supported on top of continuous concrete 
footings 

(c) Rails set flush in continuous concrete footings. 

Crushed rock, hard fill, asphalt paving, concrete, or the 
natural soil may be used for the working area and be made 
level with the rail tops to provide a flat surface for rolling 
equipment. 



ECONOMIC CONSIDERATIONS 

The initial cost of a 150 ton Syncrolift drydock, exclusive 
of transfer system and associated boatyard costs could be: 

Syncrolift machinery U.S. $51,300.00(a) 

Platform materials 12,500.00(b) 

Piers 8,000.00(c) 

Installation 7,400.00(d) 



Total 



U.S. $79,200.00 



(a) Approximate 1968 C.I.F. price delivered to any 
world port, exclusive of import duties and taxes, 

(b) Estimated cost of platform materials ready for 
field erection, 

(c) Estimated cost for normal type piled structure 
with good foundation conditions, 

(d) Installation of machinery and platform, includ- 
ing rigging of wire ropes and electrical work from 
Syncrolift control centre to hoist. 

Transfer system costs will vary with soil conditions, 
the number of vessels to be accommodated, and the type 
of motive power employed. As a rough estimate it can be 
assumed that complete transfer facilities (cradles, rails, 
rail foundations, transfer system motive power) for each 




Fig 3. Showing details of a typical Syncrolift supporting structure 




Fig 4. Small Syncrolift installation 




Fig 5. Preparing the platform prior to lifting a small vessel 

full size 150 ton vessel will cost between 10 per cent and 
15 per cent of the cost of the basic Syncrolift installation, 
or from about $8,000.00 to $12,000.00 for each 150 ton 
vessel for the installation described. 

Installation, operation and maintenance 

All electrical and mechanical parts used in building a Syn- 
crolift are easily installed, operated, and maintained. The 
Syncrolift hoist is similar in appearance to cable hoists 
commonly used by the marine industry. Fabrication and 
erection of the platform and installation of the hoists and 
the controls may be accomplished with shipyard personnel. 
All electrical control parts are standard components and 
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Fig 6. A Syncrolift suitable for fishing vessels 

' P~ * 

spares are readily available. All mechanical and electrical 
components have been designed and proven in service for 
climates ranging from tropic to arctic. 

A Syncrolift drydock and transfer system in combina- 
tion with well organized yard facilities can consistently 
drydock, repair, and launch an average of two to three 
vessels daily. The transfer system can be utilized to place 
yessels in .the most advantageous yard location for the type 
of work to be performed, in effect creating an assembly 
line for both repairs and new vessel construction. 

A typical crew for drydocking a ISO ton vessel would 
be a dockmaster to operate the Syncrolift and supervise 
the overall operation and two to four men to manoeuvre 
the vessel in and out of the Syncrolift. As soon as the 
vessel has grounded and the bilge blocks are set, only the 
dockmaster need remain at the Syncrolift. Transfer opera- 
tions can be conducted easily by only two men. 

Even without transfer facilities the Syncrolift is econo- 
mically sound, and the transfer system can be added 
gradually to suit demand. A Syncrolift provides a maxi- 
mum of clear, level working area at yard elevation in a 
minimum amount of space. There are no wingwalls or 
other obstructions alongside the vessel. Consequently, 
vessel repairs can be performed on the Syncrolift under 
conditions of high efficiency and safety. 

Syncrolift maintenance is simple and can be performed 
at any convenient time, even when a vessel is on the plat- 
form. The platform rises completely out of the water and 
the wood decking can be easily removed to facilitate 
inspection and maintenance of the steel structure. Main- 
tenance of the wire ropes and the hoists consists mainly of 
lubrication. Electrical equipment requires very little 
maintenance. Syncrolift equipment consists of multiples 
of standard units thereby keeping spare parts inventory 
low. All Syncrolift components are types of equipment 
familiar to the normal repair yard personnel. 



DISCUSSION 

VESSEL SERVICING FACILITIES 



Gilford (UK Chairman) said he would like to define servicing 
as being divided between maintenance and supply: everybody 



was well aware of the need for making the best use of money 
invested in a fishing fleet. One of the methods of achieving 
high utilization was by efficient vessel servicing facilities. A 
second method was by a properly planned transportation sys- 
tem. 
Maintenance might be divided into four groups: 

1. Hulls: Arrangements for hull maintenance. Recognition 
must be given to the different materials, timber, steel and glass 
reinforced plastic and their relative requirements. An expensive 
but essential provision for hull maintenance was the slipway 
for removing the craft from the water. These might be of a con- 
ventional kind or they might be of a Syncrolift type. It was also 
possible to devise very simple and inexpensive forms of slip- 
ways for smaller boats which very often lacked this facility, 
and had to travel considerable distances to a slipway with 
resulting loss of time. 

2. Engines: Large workshops were needed as part of a ship- 
yard complex for the big ports, and provision for this kind of 
maintenance was not usually a difficulty, but the smaller port 
had the greater problem. When there was not a sufficient 
commercial demand for service, the small fisherman often 
suffered. Agencies should be established by manufacturers in 
district ports so that they could service a number of local ports. 
In some cases local garages should be trained as agents and 
carry stocks of spares. The design of small engines might 
perhaps be a little off the subject under discussion but they 
should be chosen for reliability and ease of maintenance rather 
than for fuel and weight efficiency. 

3. Gear: Here agencies should provide for maintenance 
otherwise the smaller ports suffered a lack, particularly if they 
were in an older area. 

4. Instruments: The maintenance of instruments, particu- 
larly the electronic kind, was becoming more important in 
navigation even down to fishing craft as small as 10 m in 
length. Fishermen were becoming more dependent on elec- 
tronic gear and the efficiency of their maintenance was most 
essential. However, there was a very great shortage of both 
facilities for this maintenance and in particular of men 
trained in it. The development of training schemes by tech- 
nical colleges and the like to supply this need should be 
encouraged. 

On services, the main items were the supply of fuel and ice. 
Another subject on supply was the method of handling boats 
in harbour. In Grimsby and Ostend, the boats were taken by 
special crews to ice and fuel whereas in other ports, such as in 
France, the supplies were taken to the boats. Clearly there 
must be reasons for this and advantages of one method against 
the other which he hoped might be discussed. 

SynCToHfts in West Indies 

Key (UK) told of two Syncrolift installations in the Eastern 
Caribbean. A 750 ton installation had been completed in 
Chaguaramas, Trinidad, in 1966 and formed part of a dock- 
yard, which included a 12,000 ton floating dock. Longitudinal 
transfer berths were also provided. A 230 ton installation was 
completed in St Georges, Grenada, in 1967, forming pan of 
the maintenance facilities in a yacht marina. It handled a wide 
range of commercial craft and yachts. 

The Trinidad Syncrolift suffered a failure of part of the plat- 
form in operation in 1966, probably due to a sheave housing 
failure. An investigation was carried out into the system by the 
owners, the benefits of which have since been applied in the 
present Syncrolifts. His experience had been that costs in the 
West Indies had been a lot higher than those given in Best's 
paper. 

A mechanical bilge block system was installed in Trinidad 
but was found difficult to operate in practice and was subse- 
quently abandoned. Maintenance of the steel platform struc- 
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ture could be carried out in dry conditions, but great care had 
to be taken to avoid points which could trap water on the 
lower flange of the main beams. Allowance must be made in 
the design of the supporting structures for horizontal forces 
and care must be taken in assessing forces arising from hauling 
ships on and off the platform. The electrical load might prove 
high in a remote location and it might be desirable to reduce 
the rate of lifting. 

Both Syncrolifts were proving successful and plans were in 
hand to expand them. The comparison of total investment 
involved in a Syncrolift compared with a slipway was largely 
dependent on the site. Both sites fell steeply from shoreline to 
operating depth and thus strongly favoured the Syncrolift. In 
Caribbean conditions of relatively small tidal range a slipway 
necessarily involved either underwater work or a coffer dam, 
both of which were costly. , 

Loading ice and fuel 

Jackson (Ireland) said that on a servicing quay, it was custo- 
mary to provide a number of service points at which boats 
could take on water and fuel oil. The ice plant was frequently 
placed on the quayside and boats lay under its discharge 
hopper while taking ice on board or use was made of an over- 
head conveyor to discharge the ice at various points along the 
quay thus avoiding the necessity for queuing. The Irish dele- 
gation was considering the possibility of providing ice at 
service points by means of pumping from the ice plant. This 
should dispense with the necessity of building the ice plant on 
the quayside thus freeing valuable quay space for other pur- 
poses. 

Hopper (UK) said that the White Fish Authority's industrial 
Development Unit had a limited amount of experience in the 
pneumatic transfer of ice on board vessels over short dis- 
tances. There were no real problems on the pneumatic side, but 
the mechanical ice crusher used to produce pellets suitable for 
transfer was. susceptible to clogging by ice slush either due 
to ambient air temperatures or the heat generated by the 
mechanical parts. It was mainly a question of the tempera- 
ture and condition of the ice. 

Favazza (USA) said that in Massachusetts they had an ade- 
quate number of fuel oil suppliers, but in competing with each 
other they had, over recent years, bought up most of the 
fishing docks in Gloucester harbour. Now vessel owners were 
offered docking facilities free of charge, but on condition that 
the vessel's fuel oil must be bought from the supplier/dock 
owner and this had led to fuel oil prices being substantially 
higher than those in surrounding ports. He asked how it was 
possible to combat this unhealthy situation. 



Maintainln 



all engin 



Hjul (UK) stated that in areas where small boats were operated 
from many landing places, maintaining and repairing engines 
was a great problem. One answer was to supply a simple 
reliable engine in which high performance was secondary to 
durability and ease of maintenance. 

Another answer was to train local motor or tractor mech- 
anics in marine engine maintenance. In recent years the Irish 
Sea Fisheries Board had designed an efficient double-ended 
open boat, powered mainly by small British Lister diesel 
engines. Along with the supply of these engines, the manufac- 
turers had instructed local mechanics in their maintenance. 
This scheme seemed to be working satisfactorily. 

O'Meallaln (Ireland) remarked, that about ten years ago a 
beginning had been made towards increasing the productivity 
of part-time fishermen in remote places by providing specially 
designed boats. This had been done where sheltered harbour 



works were not practicableand where the type of fishing pursued 
was seasonal, mainly lobster fishing and drift netting for 
salmon. These activities could be most effectively carried out 
in small vessels. The boats in question were derived from the 
double-ended Greencastle yawl, but they were not double- 
ended. In order to accommodate an economic number of 
lobster pots the boats were transom-sterned. They varied in 
length from 26 to 32 feet. The maximum size of engine used 
was 10 hp and many of the boats were fitted with pot haulers. 
The fishing pursued had been lucrative, but it was clear that 
where the fishing seasons were short, loss of fishing time could 
be serious. Effective engine maintenance was therefore of 
importance, as it could hardly be expected that there would be 
expert maintenance fitters resident at every small port. The 
maintenance arrangements described by Hjul appeared to 
work very satisfactorily. 

Fergusson (Barbados) mentioned that in Barbados they had 
had problems in converting the fishing fleet. The fleet con- 
sisted of small sailing vessels up to 1952 when a number of 
motorized double-enders were built which were found to be 
more manoeuvrable. The Government supplied engineers who 
checked on the engines every two weeks or so after estimating 
the number of hours worked. Some of the engines were 14 
years old and had given good service. Air-cooled engines 
were found not to give good service and water-cooled engines 
were therefore used. 

Problems in small ports 

Stammers (UK) said that the use of the relatively complex 
Syncrolift type of slipway was not desirable in small fishing 
ports in developing countries where expert maintenance was 
not readily available. He thought that the additional capital 
cost of a normal slipway was worthwhile when weighed against 
the disadvantages of added maintenance complexity and cost. 

Hjul (UK) stated that the Tyrell boat building and repair yard 
in Wicklow on the east coast of Ireland installed last year a 
Syncrolift mainly to handle the fishing boats operating in the 
Irish Sea. He also mentioned a Syncrolift in a Vancouver 
repair yard which was handling fishing boats. He asked the 
Irish or Canadian participants to give some more information 
about these installations. 

Shiel (Ireland) said that the Syncrolift boatlift referred to had 
been in operation for some years and apparently had worked 
very satisfactorily. In Ireland Syncrolifts were used to operate 
the car ferry ramps in the ports of Dun Laoghaire and 
Dublin and these two had given satisfactory service. It was 
now proposed to provide Syncrolift boat-lifts in the fishery 
harbours of Dunmorc East, Killybegs and Castletownbere. 

Key (UK) remarked, in reply to Stammer's point regarding 
maintenance in relatively unsophisticated areas, that he did 
not feel that a problem existed as long as the maintenance was 
within the capability of the man who would be on hand to 
repair the ships. 

Fergusson (Barbados) stated that in Barbados they used rollers 
six to eight inches in diameter to haul up boats in sand or soft 
silt. Three broad planks Were placed under the rollers to pre- 
vent them from sinking in the sand. Tractors hauled up the 
boats and the operation had been quite successful. 

Great difficulties had been experienced with gear boxes and 
outboard bearings due to misalignment through ,not dis- 
connecting the propeller shaft coupling from the engine 
coupling. There had also been some trouble with boats opera- 
ting in shallow water through approaching at fast speeds and 
then backing up, causing sand to enter the outboard bearing 
and causing excessive wear. 
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Varied worries 

Guckian (FAO) said that, regarding Syncrolifts, a good case 
for establishing a boatyard with a lift could be made where 
water space was small, and a slipway of 350 to 500 ft long with 
lead-in jetty alongside was impractical. 

Commenting on mechanization, he mentioned that canoes 
and catamarans were vessels of ancient design, and he did not 
believe that their mechanization with sophisticated equipment 
would work; the improvement was meagre and was fraught 
with great difficulties of maintenance and spares. In most 
countries this development step was becoming unpopular and 
30 ft boats were much more effective, but for these harbour 
facilities were necessary. 

Ptra Belled (Spain) described a small device used in the port 
of Arenys de Mar near Barcelona and other small Spanish 
ports. In order to cheapen and simplify the slipping, a sort of 
trolley was built which had mobile lateral devices and a small 
tower for the operator. When the vessel was placed on the 
trolley on the slipways the worker in the tower operated the 
side parts, thus moving the vessel and enabling it to be hauled 
out on the slipway without divers or any other costly opera- 
tion. 

Braski (Poland) commented on the problems of larger fishing 
vessels and noted that wharves were often not well sited and 
the maintenance of these wharves also had to be taken into 
consideration. On fleet maintenance, he said that better 
equipment and spare parts meant less maintenance and repair 
work. The maintenance requirements of different classes of 
vessels and the implications for planning the harbour facilities 
were being considered at great length in Poland now. He 
stressed the importance of co-operation between all parties 
concerned in port development. 

American experience 

Lafouge (France) mentioned a new equipment which at 
present was being built in the United States, hoping that the 
members of the United States delegation might perhaps give 
information on the subject. This method was not at present 
used for fishing boats, but it was used in pleasure craft ports 
for docking and launching vessels. There was a travel lift in 
use which was a kind of mobile equipment on wheels and 
could raise the vessels with bridles. Then the load was lifted 
and carried on land which was very useful. The lift was so 
simple to operate, rapid, and in his view, much better than the 
rather more obsolescent methods at present used in France. 

Hurst (Canada) said three Syncrolifts were in operation in 
Canada, one on the west coast owned by B.C. Tug Ltd. for 
maintenance of its own fleet. Difficulty arose if the load was 
not properly centred and the power supply would trip if one 
cable overloaded. Another one had difficulties with ice when 
water became trapped and fractured structural points when 
frozen. He thought the Syncrolift was a sophisticated device 
and should be only associated with a proper shipyard. 

Norman (UK) said that a suggestion to minimize damage to 
stern gear of beach landing vessels could be drawn from 
English Channel luggers. These were fitted with a heavy keel 
and sole piece under the aperture but, even more important, 
they had hulls extending well abaft the rudder position which 
provided additional buoyancy on entering the water. This was 
instrumental in obviating damage aft. 

Pontoon docks 

Whtteford (UK) said that the use of pontoon docks in small 
fishing installations had been applied for many years in the 
North East ports. With modern techniques, including possible 
use of the control tower mentioned by the Spanish delegate, 



an efficient unit could be designed which could be reasonably 
maintained, e.g. through the use of plastic and fibre glass in 
the construction. The pontoon dock could either be attached 
to the quay wall or possibly otherwise contained under rougher 
conditions. Provision of side-dipping, etc., could also be 
arranged. 

Osborn (UK) suggested the use of prestresscd concrete plat- 
forms for Syncrolifts to reduce maintenance costs and the use 
of hovercraft type of platforms for hauling out small craft over 
soft beaches and possibly through surf. 

Lomeii Delgado (Mexico) said that developing countries, 
including Mexico, as a rule were lacking qualified experts in 
fisheries development, from the catch to vessel servicing and 
maintenance. He recommended that FAO should request 
member governments to train experts at this intermediate level 
in fisheries development. 

Engvall (FAO) remarked that FAO had not yet developed any 
solutions to the problem of easily maintained and operated 
engines in developing countries. However, manufacturers had 
been asked to make simple engines and to open local branches 
in order to supply spare parts in the countries concerned. He 
was of the opinion that the only solution was that private 
firms engage themselves on a profit making basis. The start 
might be difficult but it could be subsidized by the home 
country as a form of aid. The Japanese were working along 
these lines. He. thought it difficult for FAO in the smaller 
mechanization projects to develop shore facilities and train 
personnel to a sufficient extent. 



Simple Dutch devke 

Van der Waard (Netherlands) said that in Holland quite 
recently a very simple ship lifting device had been developed 
which could be of use especially in areas where maintenance of 
more sophisticated systems involved a problem. The system 
was similar to the Syncrolift system, but instead of hoists a 
system of racks and pinions was used. For lifting fishing ves- 
sels up to 150 tons four racks were required. The racks were 
fixed to a concrete construction on piles. The four pinions 
fixed to the lift platform were driven by an electrometer (or 
diesel engine) placed in a watertight compartment of the plat- 
form. This system of racks and pinions was very resistant to 
wear and tear and there were no problems of synchronization. 
A prototype of 20 tons capacity had been in operation for 
3-4 years and the results were considered quite satisfactory. 

Dalman (UK) stated, in defence of the oil companies, that in 
Tema, Ghana, six active petroleum distributor companies had 
combined to provide a joint bunkering facility. It had three 
30 ft diameter x 35 ft high tanks with distribution pipes along 
the quay and outlets were at 250 ft centres in the outer harbour 
and at 1 50 ft centres in the inner harbour. No information was 
available on charges but the benefits of the system would not 
have been available to craft without the enterprise of these 
private concerns. 



Other solutions 

Breimer (Rapporteur) said that in a paper to the PIANC- 
Conference in Stockholm, 1965, he had touched upon the 
problems of how to get a boat on shore. First, instead of a nor- 
mal slipway, it was possible to have a concrete slab sloping 1:12 
and a cradle on two wheels with normal car tyres, the cradle 
connected by wire to a simple winch. Another alternative was 
to have a derrick on the quay and simply lift the vessel out of 
the water. It wps also feasible to have a truck provided with a 
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fork-lift, driving the truck to the edge of the quay and lowering 
the fork-lift into the water, when it would be possible to place 
the fishing boat anywhere ashore. 

With regard to district harbours, the sizes of the vessels 
were normally such that traditional slipways or Syncrolifts 
were needed. Also for nation-wide harbours, slipways or 
Syncrolifts or perhaps drydocks or floating docks were needed. 
At a small local harbour, the facilities for bringing the vessels 
out of the water should be situated within the harbour area. 

For convenience, the repair yard should be located as close 
as possible to the place where the catch was unloaded. 

He described the situation at Gothenburg in Sweden, where 



the fishermen were living on several islands outside the mouth 
of the Gota River, each island having one or more harbours 
called home ports. Coming in to deliver their catch ashore, the 
fishing boats would pass their home ports and go directly 
several miles up the river to unload at the market harbour 
where the boats would stay only as long as necessary for the 
unloading. Then they would go downstream to their home 
port. In Gothenburg and on two or three islands in the archi- 
pelago there were shipyards specialized in building and 
repairing fishing boats. So here it was possible to find three 
different kinds of harbours. The unloading harbour, the home 
port, and the repair harbour. 
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SESSION X 



British Deep-sea Fishing and its Impact 
on Port Facilities and Services 

by T. C. Jones, D. A. Lintern, W. B. Robb and D. A. Woodcock 



LM tfiidificcs dc IB piche hautunferc britsiuii<)iic ct lours repercussions 
ur tos installations et services 

La communication examine les tendances actuelles dc la technologic 
et de I'exploitation des navires de pechc britanniques, notamment 
ceux qui font des sorties de 16 jours ou plus, et leurs incidences sur 
les installations portuaires. Le fait saillant est la congelation a bord 
des grands chalutiers, dont le Royaumc-Uni possede actucllemcnt 
25. Le dibarquement de prises congelees en mer entrainc 
d'importantes modifications des mdthodes tant & quai que dans les 
installations annexes entrepots frigorifiques et ateliers de ddconge- 
lation. De plus, les caract6ristiques du produit imposent une revision 
de la structure des circuits de distribution. La reduction concomi- 
tante des mises & terre de poisson frais entrafne la sous-utilisation de 
nombreuses installations existantes, par exemple, fabriques de glace. 



Tendendas en la pesca de altura brittaka y sus repercusiones sobre 
las instaladones y servicios 

En este trabajo se cxaminan varias tendencias actuates de la tecnolo- 
gia y funcionamiento de los buques de pesca britanicos particular- 
mentc los que hacen salidas de 16 dias o mas y las repercusiones de 
tales tendencias en relacibn con las instalaciones y servicios por- 
tuarios. La novedad principal es la congelacibn del percaio en el 
mar ppr medio de grandes arrastreros de los cuales ex s en en la 
actualidad en el Reino Unido 25. 1 desembarque del pescado con- 
gelado en el mar ha llcvado consigo cambios considerables en los 
m&odos aplicados tanto en los muellcs como en las instalaciones 
conexas, tales como los almaccnes frigorfficos y las instalaciones de 
descongelaci6n. Igualmente, las especiales cualidades del producto 
estan determinando cambios en la estructura de su distribuci6n. La 
consiguiente reducci6n de los descm barques de pescado fresco ha 
determinado um incompleta utilizaci6n de muchas de las instala- 
ciones y servicios existentes tales como las fabricas de hielo. 



FOR the purpose of this paper British deep-sea fishing 
is taken to refer to the activities of vessels which 
make trips lasting seven days or more and includes 
wooden trawlers and seiners as well as steel trawlers and 
the bigger freezer trawlers. The most significant trends 
are to be found in the distant water section of the fleet, i.e., 
vessels which are at sea for upwards of 16 days, and the 
paper is mainly concerned with these vessels. These vessels 
have to go long distances to catch fish and have to pre- 
serve their catches for upwards of 1 1 days before landing, 
and also have to maintain an economic relationship 
between steaming and fishing time. 

The most significant trend in recent years has been, and 
still is, the move by vessel owners to replace older con- 
ventional wet fish trawlers with vessels capable of freezing 
their catch at sea and keeping it at sub-zero temperature 
until return to port. Provided always that good standards 
of freezing and cold storage temperatures are observed 
the product landed is of first class quality suitable for 
almost all types of processing. 

Development of freezing at sea 

The first built British freezer trawlers were factory vessels 
filleting much of their catch before freezing it and proces- 
sing the offal into fishmeal. Subsequent trials showed that 
freezing at sea could be satisfactorily carried out on vessels 
comparable in size to wet fish trawlers and no large fac- 
tory vessels have been built since the three Fairtrys came 
into service. The freezer trawlers have been designed to 
freeze the whole of their catch in blocks of gutted whole or 
headless fish which are subsequently stored at a tempera- 
ture of 20F. Although a few vessels have been designed 
to fillet fish at sea before freezing, the bulk of the freezer 



trawlers in the United Kingdom freeze whole fish in the 
way described. 

At present there are 25 of these vessels operating in the 
United Kingdom, 21 of them based at Hull and Grimsby, 
three at North Shields and one at Fleetwood. The Fairtry 
vessels are at present laid up. 

Table 1 shows the quantity of fish landed at the two 
major ports by distant water vessels. It will be seen that 
the trend is for an increase in the quantity of fish being 
frozen at sea in distant water vessels and a reduction in 
wet fish landings. 



TABLE 1 . LANDINGS OF WFT AND FROZEN FISH 
AT THE TWO MAJOR PORTS 



Wet fish (tons) 
Grimsby Hull Total 



Frozen fish (tons) 
Grimsby Hull Total 



1960 


101,787 


214,328 


316,115 











1961 


86,825 


212,266 


299,091 





539 


539 


1962 


97,698 


221,448 


319,146 





2,563 


2,563 


1963 


83,879 


186,875 


270,754 


141 


4,506 


4,647 


1964 


76,985 


170,443 


247,428 


1,557 


4,874 


6,431 


1965 


76,721 


168,179 


244,900 


4,975 


13,205 


18,180 


1966 


72,767 


156,750 


229,426 


8,448 


22,672 


31,120 


1967 














(January 














to July) 


44,028 


90,989 


135,017 


8,456 


21,050 


29,506 



Landings of sea frozen fish at quayside 

The landing of frozen fish in blocks, whether in fillet form 
or whole fish, has led to radical changes at the ports and 
the problems presented have not yet been completely 
solved. The normal method of landing iced fish is by 
means of baskets filled in the fishroom raised by winch to 
the quayside where the fish is sorted, weighed and dis- 
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played for sale in the market area. Unloading starts in the 
early hours of the morning so that the auction can com- 
mence at about 07 : 30. 

The methods used to discharge wet fish are not, how- 
ever, suitable for unloading frozen blocks. At both Hull 
and Grimsby berths have been allocated for the particular 
use of freezer trawlers and the frozen blocks are unloaded 
by means of some type of conveyor. No standard method 
of loading has yet been adopted, though the most common 
is the banana type of conveyor. The blocks are sorted and 
palletized on the quayside ready for transfer to cold stores. 
Probably the ultimate in the discharge of freezer trawlers 
would be achieved when the trawler could be loaded into 
cold stores direct by conveyor. This is the sort of innova- 
tion which could perhaps be provided in the development 
of a new port, but in existing fishing ports where con- 
gestion has long been a problem this is seldom possible. 
There is inevitably some delay between unloading and 
getting the fish into cold stores leading to some loss in 
quality because of a rise in temperature. There is need for 
special berths to be available for handling freezer trawlers. 

It has long been considered feasible for freezer trawlers 
to land at a port other than a fishing port. Given adequate 
cold storage facilities this is certainly a possibility, for 
frozen blocks could be moved by refrigerated transport to 
factories for processing. Probably the biggest resistance 
to be overcome is that of the crews, but in a small country 
such as the United Kingdom it should be possible for 
crews to be taken to their homes immediately the vessel 
docked. Since almost all freezer trawlers fish in the North- 
west Atlantic some advantage might be gained if their 
base of operations was nearer to the fishing grounds, in 
that steaming time would be reduced. On the whole, 
however, there may be greater advantage in remaining at 
an established port than in transferring to another where 
a new industry would have to be built up. 

At both Hull and Grimsby frozen fish is unloaded by 
gangs of men who have been used to discharging wet fish. 
Because blocks of frozen fish require different handling 
there may be a case for creating special gangs for unload- 
ing freezer trawlers. A start has already been made, but 
until there are more freezer trawlers special gangs may be 
uneconomic. With freezer trawlers, unloading can be 
undertaken in ordinary day-time working hours instead 
of throughout the night as is the case with wet fish. This is 
possible because there is no market deadline to meet. 

An inevitable consequence of the increase in frozen 
fish is the increased demand for sub-zero cold storage. 
In Hull the cold storage capacity has increased threefold 
in the last six years and in Grimsby the total cold storage 
capacity is now of the order of 150,000 tons. Almost all 
these cold stores are capable of operating at 20F. 

Processing and marketing of sea frozen fish 

Thawing is a necessary pre-condition to processing sea 
frozen fish and this has led to developing thawing plants. 
The most common kind of plant utilizes warm moist air 
as the thawing medium and is capable of thawing a block 
of 100 Ib of frozen fish in between 3J and 4 h. 

Sea frozen fish is normally handled by merchant ing 
companies owned by the trawler owners or by some of the 
very large processors. These companies have benefited 
by sea frozen fish in that they are less dependent on 



auction vagaries. Consistent prices and quality are now 
becoming significant features of this distributive chain. 

Sea frozen fish is ideally suited for quick frozen pro- 
ducts such as fish fingers and fish portions. Studies carried 
out by the White Fish Authority's Economic Research 
Unit indicate that the greatest potential for growth in the 
marketing of fish in the next few years lies in the quick 
frozen section, particularly in consumer packs. The trend 
towards increased landings of sea frozen fish encourages 
this development. Because of consistent quality, thawed 
sea frozen fish is particularly suitable for pre-packaging 
and distribution, not only through the normal retail fish 
shop, but also through self-service stores and super- 
markets. Trials of pre-packaged fish have shown that it is 
most important to use fish of a known high quality and 
the product of freezer trawlers has given this development 
an impact which must have repercussions on the facilities 
for pre-packaging at the major ports. Sea frozen fish is 
also an admirable product for bulk buying to a detailed 
specification by large retail organizations. 

Other effects of growth of freezing at sea 

The decrease in the quantity of wet fish being landed is a 
trend which will undoubtedly continue and the effect has 
already been felt by wholesale fish merchants who now 
have to make good that shortfall by arranging for fish to 
be brought overland from inshore ports. In turn this has 
improved the marketing of inshore fish and at the same 
time made the inshore fishermen more aware and con- 
scious of the need to maintain a high quality product. 
Flake ice plants have become a feature of many of the 
inshore ports. 

With reduced numbers of conventional vessels opera- 
ting from major ports there has naturally been a conse- 
quential decline in the quantity of ice required. At Hull, 
the daily production rate has dropped by about 25 per 
cent. Ice plants are no longer working to maximum capa- 
city and this might ultimately increase the unit cost of 
production. 

A direct, but rather unexpected, development ashore 
from freezing fish at sea has been the installation at Hull 
of a small canning plant to deal with a seasonal supply of 
good quality sea frozen roes. This has proved a successful 
venture and the possibility of canning other fish products 
is now being investigated. 



BOXING FISH AT SEA 

So far boxing at sea is not being practised to any extent on 
distant water vessels, though slowly it is gaining ground 
in the near and middle water sections of the fleet. The 
White Fish Authority is firmly convinced that this 
development should be /encouraged and is giving owners 
every assistance to that end. There are obvious advantages 
in this development, e.g., quality is improved, weight loss 
reduced and a better fillet yield obtained. Carried to its 
logical conclusion, and when operated by a majority of 
vessels, boxing at sea offers a variety of ways in which the 
industry can be developed. 

Its large-scale operation would ideally involve the 
setting up of a nation-wide box pool and the introduction 
of a standard type of box for general use. Boxing at sea is 
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comparatively easy to introduce in a country setting up a 
new fishing industry, but its introduction in a well-estab- 
lished industry is not easy. Different methods of unloading 
are needed and the boxes lend themselves to mechanical 
handling. All this must have a tremendous impact on 
facilities services. 

Once landed, boxed fish could greatly facilitate quality 
control for each box contains fish of known history. 
Boxes can be stacked and the space required for display 
on the market greatly reduced. Once this system of 
landing boxed fish with the box marked with the type of 
fish, day of catch, etc., is under way the need to examine 
closely before purchasing will disappear and time will be 
saved and congestion abolished. It is not perhaps too 
unrealistic to suggest that buying by sample in a central 
hall becomes a possibility. 

The repercussions ashore are great in that the present 
type of market trunk is eliminated, and box washing 
plants and storage space for spare boxes become essential. 
Ideally it ought to be possible for a trawler to land at any 
port where boxes are available, and take on board a new 
supply of clean boxes. 



SUPERCHILLING 

The trend towards boxing at sea lends itself to another 
project in which there is keen interest, i.e., superchilJing. 
Whilst freezing at sea appears to be possibly the logical 
answer to the long-distance voyages of the United King- 
dom, superchilling holds out the possibility of being a 
useful means of improving the quality of wet fish now 
landed by conventional wet fish trawlers. Its wide adop- 
tion would make demands on the area available in the 
immediate vicinity of the market to enable the fish to be 
thawed sufficiently to enable filleting to be undertaken. 



TRANSFER OF FISH AT SEA 

Boxing at sea also lends itself to another development 
viz. the transfer of fish from one vessel to another whilst 
at sea. Experiments have already shown it to be possible 
for boxed fish to be transferred at reasonable speeds even 
in high winds. Fleeting operations where one vessel collects 
the catch of several others is a distinct possibility. This is 
as yet not so much a trend as a possibility. 



INDUSTRIAL FISHING 

The seine net fleet consisting of vessels up to about 65 ft 
in length based on the Hum her until recent years has been 
laid up during winter months. The trend in the last three 
or four years has been for these vessels to be equipped for 
spratting purely for industrial purposes. Generally 
speaking this species is not used for other than conversion 
to fishmeal. This trend has led to the introduction of new 
methods of landing fish not meant for human consump- 
tion. The system has been mechanized and the fish is 
removed from fish-hold to offal truck in one operation. 
Repercussions on fishmeal factories have been quite sig- 
nificant for, because of the oily nature of sprats, they have 



to be processed separately and oil extraction has become 
more important. Whether or not this trend becomes more 
widespread and embraces other varieties remains to be 
seen, but, if it does, quite clearly much greater processing 
facilities will have to be available. 



MISCELLANEOUS TRENDS 

In the last 15 years the North Sea coal-burning steel 
trawler fleet has been completely eliminated and replaced 
to a large extent by wooden vessels of about 65 to 70 ft in 
length capable of performing the same operations with a 
lesser number of crew and much more economically. 
Motor vessels have replaced coal burners. The main 
effect has been to eliminate the need for coaling points 
with their fixed cranes and railway tracks. Coupled with 
the change to road transport for distribution, the disap- 
pearance of the railway lines in the market area has greatly 
improved mobility. 



DEVELOPMENT OF FISH PRODUCTS 

Certain varieties of fish, particularly redfish and saithe, 
have not been easy to dispose of for human consumption 
in the United Kingdom. Fishing vessels are able to catch 
substantial quantities of these varieties and attempts have 
been made to develop fish products to absorb these varie- 
ties. Exercises in marketing such products as fish sausages, 
fish crisps, etc., are still incomplete but should they be 
successful the need for suitable processing plants will be 
self-evident. 



BUILDING NEW PORTS OR 
ADAPTING OLD PORTS 

It should be borne in mind that the major fishing ports in 
the United Kingdom have developed over the last 
hundred years or so and various factors have influenced 
their growth. Their geographical relationships to the 
main fishing grounds and to the major centres of con- 
sumption have obviously been prime factors. Their 
development was very closely related to the growth of rail- 
way lines linking ports with main inland towns and cities. 
Much of the original work on the docks was carried out 
by the railway companies to increase their trade and 
develop the fishing industry. Many of the major docks 
and their facilities are still owned by the Railway Autho- 
rities. 

However, as the industry has changed over the years 
these factors have become less significant. Whilst the 
North Sea remains important, other and more distant 
areas have been exploited and it may well be that in 
future British vessels will have to go even further afield to 
catch fish at an economic rate. In such circumstances it 
could be argued that ports now in existence are not most 
conveniently situated for trawlers working new fishing 
grounds. On the other hand, recruiting crews elsewhere or 
housing transferred crews is an extremely important 
restriction in considering an alternative location. 
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While during the last century fast railway links with 
centres of population were all-important, today's develop- 
ment of motor transport and trunk roads make them 
unnecessary. 

Current trends in deep-sea fishing suggest that facilities 
are required at the ports now which are very different 
from what has been necessary in the past. In particular 
the advent of freezer trawlers has led and is still leading 
to radical changes in port requirements. Methods of dis- 
charge are changing. Separate berths have been allocated 
to the unloading of freezer trawlers but because of the 
already congested state of existing markets the arrange- 
ments have been of necessity less than ideal. Cold storage 
accommodation has had to be built where space was 
available and not where it might have been placed in a 
properly planned development. 

At first glance it seems quite attractive to construct new 
ports to meet new requirements. Such a venture would 
enable the planners to provide for the inevitable develop- 
ments of 'the future. In certain countries it has been pos- 
sible to plan the layout of the market and all the facilities 
and services. But the cost of constructing a new port and 
developing it is enormous and it is difficult to see what 



justification there can be for a capital investment running 
into several millions of pounds when established fishing 
ports, albeit without the benefit of planning, exist and 
meet the industry's needs reasonably well. 

Above all a fishing port consists of much more than 
merely berthing facilities and processing factories. All 
sorts of ancillary trades must be provided which are 
dependent not only on the fishing industry, but on other 
industries in the neighbourhood. The crews, filleters and 
other fish workers are usually brought up in a fishing 
atmosphere and family ties are strong. A son follows in 
his father's footsteps whether he be a fisherman, filleter, 
or an unloader of fishing vessels. To a great extent this 
tradition has been built up because fishing families live in 
a community near the fish docks. It is debatable whether all 
the labour requirements of a complex industry could be 
recruited in an area which has no fishing tradition. 

So far as the United Kingdom is concerned it would 
appear that the development of new fishing ports is 
unlikely. The solution seems to be to adapt existing facili- 
ties to meet the new requirements. This may not, however, 
be true in a country with a fishing industry at a lesser stage 
of development or without the same labour problems. 
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The Development of Synthetic Auction 
Boxes in the Federal Republic of Germany 

by M. Hauke 



Dtotoppement de 1'emptoi de recipients en materiaux synthetiques en 
R^pablkjue FWrale d'Altemagne 

La communication est consacrce aux tentativcs de TOffice de com- 
mercialisation du poisson de mer de Cuxhaven pour mettre au 
point un bac amcliort pour la manutention dans la halle de vente. 
On s'est d'abord efforcc de perfectionner la caisse en bois tradi- 
tionncllc en attdnuant la porosite du materiau, pour produire 
ensuite des bacs en aluminium et en fibre de verre, mais les essais 
de ccs types de contenants n'ont pas t6 satisfaisants &tant donn& les 
dures conditions d'cmploi, notamment la manipulation par chariots 
devateurs a fourche. 

Avcc 1'apparition de nouveaux matdriaux synth&iques, une 
nouvcllc tentative a 6te faite en 1962 en ayant recours cette fois-ci 
au polyethylene. Alors que les premiers bacs de polyethylene 
avaient leur fond muni de barrcttes en bois, le module actuel est 
moule d'une seule piece, avcc des rainures destinies a permettre une 
bonne superposition. Les bacs, qui ont bien support^ un traitement 
particu li&rement severe, sont beaucoup plus tegers que les recipients 
traditionnels. II a etc dcid6 de fournir ce type normalise de bac 
polyethylene & un centre qui desservira les quatre principaux 
marches altemands du poisson de mer. 



Adelantos en el empleo de cajas de material stotetico en la R.F. 



En este trabajo se describen los esfuerzos hechos por la Campaftia 
del Mercado de Pescado Marino de Cuxhaven para fabricar un 
nuevo tipo de cajas con destino al mercado de subastas. En un 
principio se realizaron pruebas para rr.ejorar las cajas usuales de 
madera mediante una reduccidn de su porosidad, e igualmente con 
la construcci6n de cajas de aluminio y fibra de cristal, pero las 
pruebas hechas con 6stas no dieron buenos resultados debido a lo 
dificil de su manipulaci6n, incluido el empleo de camiones con hor- 
quilla elevadora. 

En 1962, con la aparicidn de nuevos materiales sinteticos se trat6 
otra vez de construir una caja de polietileno. Las cajas antiguas 
estaban provistas de deslizadores de madera, pero las actuales 
tienen unos tacos que evitan el movimiento horizontal. Estas cajas, 
ademas de ser muy resistentes, son mucho mas ligeras que las usadas 
anteriormente. Un consorcio formado por los cuatro principales 
mercados de pescado marino de Alemania ha decidido utilizar este 
tipo uniformado de cajas dc polietileno. 



FOR better hygiene and appearance of wooden 
auction fish boxes used in this market since 1 908, it was 
decided to make tests after treating their surface, or 
to replace them with boxes of another material. 

The first tests, made in the early fifties, consisted of 
sealing the surface of the box with a special substance, 
but the experiment failed. Complete coatings of varnish 
and synthetic material were then tried, but these peeled 
off after a short time. 

Early in 1956, we designed a new type of box and made 
a prototype from sheet metal. Using this specimen, the 
Nieders&chsische Kunststoffwerke G.m.b.H. (Lower 
Saxony Plastics Works Ltd.) made 500 in glass-fibre 
reinforced polyester resin. These were used in November 
1956, but tests showed that the glued bottom failed. The 
boxes were returned to the manufacturer, and early in 
January 1957, we received 50 boxes with riveted bottoms, 
but these too became unusable after several weeks 9 
testing. 

Simultaneously with these tests experiments were 
carried out with boxes of riveted sheet aluminium made 
by the Aluminium Works of Gbttingen. 

But these too, failed to withstand rough handling. 
Later, the Aluminium Works of Gttttingen sent boxes of 
cast aluminium. They lasted much longer, but the noise 
factor of these was unbearable within the confines of the 
market. 

Trials with imported models were also unsuccessful. 
When we used our well-tried method of pulling down a full 



box from a truck with three layers of boxes, several broke 
after only three tests. 

During this period, fishery firms and forwarding agents 
were making increasing use of fork-lifts. Their forks 
caused further damage, in addition to the normal very 
heavy wear to which auction boxes are subjected. The 
development of yet more boxes came to a halt for some 
time. It was only after manufacturers found ways of 
producing polyethylene at a favourable price that this 
material was predominantly used in the manufacture of 
containers in the early sixties, 

In 1962, we therefore resumed contact with Huls 
Chemical Works and, after long discussions, designed a 
new box with the Kunststoff-Spritzwerke Manning 
(Manning Plastics Works). Polyethylene was used for this 
container, which according to the Mills recipe, is desig- 
nated "Vestolen A 18". 

In February 1964, we received the first 3,000 Vestolen 
A 1 8 boxes. For technical reasons and to keep down costs, 
the boxes were equipped with wooden skids for this mass 
test. Each cost DM49.00 ($12), including wooden skids, 
fixing, and development costs. 

As all our previous tests had been disappointing, and 
since we had to achieve quick results because of the new 
health law, we used these boxes daily, subjecting them to 
particularly rough handling. Despite strong misgivings 
and great scepticism, the container did not show the 
slightest damage or other defect after being used for 
several months. 
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Our workers quickly got used to the new box. The 
difference in weight was of decisive importance a used 
wooden box weighs about 22 kg (48.2 Ib) a polyethylene 
box only 7 kg (1 5.4 Ib). 

The smooth material had a slight drawback, as boxes 
slide sideways into one another during transport, and 
fish is crushed. Empty boxes frequently dropped from 
the lorry. But this was remedied by a slight alteration 
before the next 4,000 boxes were ordered. To prevent 
them slipping terminal bosses were added to the 
skids. 



After the Cuxhaven sea-fish market had solved the 
difficult problem of cleaning the boxes, by developing and 
building a mobile washing machine, it was decided to 
equip the whole Cuxhaven market with this new type of 
box. 

The conference of German sea-fish market companies 
adopted the Cuxhaven box for all four markets from 
1 January 1968. The Cuxhaven and Bremerhaven markets 
are to receive 40,000 boxes each and the markets of 
Hamburg and Kiel 10.000 each. The administration of 
Cuxhaven fish market is in charge of this pool 
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Transport Planning and Distribution: 
The Total Cost Approach 

by J. N. Bathurst 



Planificfttion des transports et distribution: methods ducotit total 

La communication esquisse les modifications que doivent subir 
concepts et m&hodes lorsqu'on aborde certains probtemes relevant 
de la planification des transports et de la distribution. Elle enumere 
les 616ments indispensables pour Ic bon fonctionncmcnt de chaque 
moyen de transport, et 6tudie ensuite la maniere dont tous les modes 
de transports doivent fusionner en un dispositif cfficace et quilibr. 
L'autcur insiste en outre sur la nfeessite, lorsqu'on veut mcttre sur 
pied de nouveaux services ou installations, d'aborder le probleme 
sous Tangle d'un "usager" polyvalent plutot qiT unique. 

La communication etudie le concept de la distribution totale du 
produit, du point de depart & sa destination finale, et illustre le rdle 
du transport par rapport aux huit principaux constituants d'un 
schema complet de distribution, ainsi que les interactions entre 
ceux-ci. 

L'autcur examine brtevement 1'influence du concept de la distri- 
bution totale sur Templacement ou le choix du site de toute instal- 
lation de transformation, en la rapprochant du rapport fret/valeur 
du produit, puis du rapport cout de la distribution/valeur du pro- 
duit. 

II souligne les repercussions des derniers progres technologiques 
sur la planification des transports, afin de faire ressortir la ndccssitc 
de considerer tous les moyens de transport commc faisant partie 
d'un tout, et non comme des 616ments distincts. II expose brtevement 
la fonction du transport en tant que "catalyseur" du processus de 
distribution, et fournit certains criteres pcrmettant d '6 valuer, en 
fonction de la demande commerciale pr6sente et future, la demande 
de services et d'installations en matiere de transport. La communica- 
tion renferme une dtude succincte sur la diversity des facteurs lies a 
Tindustrie halieutique et pouvant influer sur les d6cisions touchant 
Forganisation de tout moyen de transport ou de distribution qui s'y 
rattache. L'auteur recommande que chaque probleme de commer- 
cialisation, compte tenu de ses conditions particuli&res, soit cxamind 
spar6ment dans le cadre g6n6ral de ces nouveaux concepts, en 
soulignant la n6cessit d'aborder, chaque fois que cela est possible, 
le probleme sous Tangle d'unc utilisation "polyvalente". 



Planlficadonydistribudfadelt^^ 

Este trabajo indica los cambios de concepto y mttodos que se 
plantean cuando se estudian determinados problemas de planifica- 
ci6n y distribucidn del transporte. Enumera los elementos esenciales 
para una buena utilizaci6n de cada forma de transporte, examinando 
a continuaci6n c6mo hay que inlegrar todas estas formas para ob- 
teneruna sistemade transporte cficaz y equilibrado. Se pone tambien 
de relieve la necesidad de realizar un estudio teniendo en cuenta la 
posibilidad del emplco por diversos tipos de usuarios y no para uno 
solo de ellos, cuando se trata de introducir nuevos servicios e 
instalaciones. 

Se examina el concepto de la distribution total del producto desde 
su origen inicial hasta su destino final; se ilustra la funci6n del 
transporte en relacibn con los ocho componentes principals de un 
tipo total de distribuci6n, asi como la accibn mutua entre tales 
componentes. 

Se analiza brevemente el efecto del concepto de distribuci6n total 
sobre el emplazamiento de las instalaciones de elaboraci6n. Esto se 
conexiona igualmente con la relaci6n entre el costo del transporte y 
el valor del producto, y entre los costos totales de la distribucibn y 
el valor del producto. 

Se exponen los efectos de los ultimos adelantos tecno!6gicos sobre 
la planificacidn del transporte, con objeto de poner de relieve la 
necesidad de observar todos las formas de transporte en cuanto 
parte de un sistema integrado y no como formas individuates. Se 
indica la funci6n del transporte como catalizador del proceso de 
distribucibn y se exponen algunos criterios segun los cuales la 
demanda de servicios y medios de transporte se puede analizar en 
funci6n de la demanda actual y futura del mercado. El trabajo ter- 
mina con un breve examen de los diversos factores asociados con la 
industria pesquera que pueden influir en las decisiones al planificar 
cualesquiera medios de transporte y distribucibn que tengan relaci6n 
con ella. Recomienda que cada problema particular de comerciali- 
zacibn junto con sus propias y cspecificas circunstancias, se examine 
separadamente dentro del contexto general de los nuevos conceptos 
analizados, haciendo resaltar la necesidad de un enfoque orientado 
al empleo por diversos usuarios sicmpre que ello sea posible. 



THIS paper will highlight some basic problems 
which arise when new demands are created for 
transport services and facilities and which require 
the establishment of new services and facilities or the 
expansion and/or adjustment of those already in exis- 
tence. As such, the paper will not concern itself directly 
with the specific subjects of the Conference on Fishing 
Ports and Port Markets, but rather, it will attempt to 
show the importance of the total cost approach in trans- 
port planning, be it for the handling and distribution of 
fish, agricultural produce, manufactured goods, industrial 
products or raw materials. It is desired to emphasize the 
usage of the words "handling and distribution'* used in 
the previous sentence because it is the efficient "distribu- 
tion" of product that is the ultimate objective of transport 
planning, and as such all the many factors which contri- 



bute to the achievement of a final and optimum solution 
must be taken into account. 

The changing concept 

In the past there has always been a tendency to regard 
each mode of transport as a separate or distinct entity, 
and usually each has been designed and organized to 
provide a service over and within a given area; to operate 
solely between terminals, with perhaps stops in between 
to load or off-load goods and/or passengers. What may 
be termed the long-range or line-haul operator or carrier 
usually has been chiefly concerned with providing this 
type of service. Particularly in the case of sea and air 
transport, operators tend to think only of depositing the 
cargo or passengers at their terminals. The ultimate 
destination of these goods or passengers has rarely been 
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of any concern to them. This traditional terminal to 
terminal concept, and the regarding of each separate 
transport mode as an entity in itself, have been obstacles 
to the development of effective systems of total through 
movement of people and cargo, particularly within metro- 
politan urban areas. 

However, there is now an ever growing recognition, 
particularly insofar as the movement of goods is con- 
cerned, that transport systems must be designed with an 
eye to the "total cost of distribution" and to facilitating 
the complete "through (inter-modal) movement" of goods 
and people. Thus "distribution", as such, is different and 
much more embracing than "transport". 

Transport essentially comprises three main elements or 
modes, land (road and rail), maritime (ocean, coastal and 
inland waterway), and air. There is a fourth which can 
perhaps best be classified as "transmission lines" (electric 
power grid systems, oil and gas pipelines, together with 
the rapidly developing technology in the transmission of 
solids and slurry, etc., by pipeline). 

It is only on very rare occasions that the movement of 
goods or people, from point of origin to final destination 
is accomplished without having to use two or more of 
these elements or modes. Thus, the efficiency of any trans- 
port network is dependent, not only on the individual 
efficiency of each mode be it land, maritime, or air, but 
also to a major extent, on the proper integration of each 
with the other. Such integration is of paramount import- 
ance at the "interface" or transfer points among or 
between each mode such as the air and sea ports, fishing 
harbours, truck depots and rail yards. It must be remem- 
bered, however, that the achievement of maximum inte- 
gration between the land, maritime and air transport 
modes for a balanced and efficient transport system is 
complicated. 



ELEMENTS OF TRANSPORT 

The successful operation of each mode in itself requires 
the co-ordination of a complex amalgam of elements 
involving many skills and fields of expertise. For instance, 
consideration must be given to the following main 
aspects: 

(a) economic and financial 

(b) organization and administration 

(c) planning and programming 

(d) operational functioning 

(e) design, construction, maintenance and repair of 
vehicles (ships, barges, aircraft, cars, trucks, 
locomotives, rolling stock, etc.) 

(f) design, construction, maintenance and repair of 
fixed installations (roads, rail tracks, air and sea 
ports, bridges, tunnels, communications and 
control equipment, etc.) 

(g) design, construction, maintenance and repair of 
cargo and other materials handling equipment 
(cranes, fork lifts, tractors, containers, etc.) 

(h) regulatory and legal. 

Last, but by no means least, every consideration must 
be given to the personnel requirements for the creation, 



operation and maintenance of this vast and intricate 
complex such as: 

(i) management, both administrative and opera- 
tional 

(j) research, both economic and technical 
(k) labour, for construction, operation and main- 
tenance. 

Each of the foregoing elements, whether applied to a 
single transport mode, or as part of an integrated trans- 
port system, is completely inter-dependent, and any 
change or imbalance in one, must ultimately have a 
chain reaction effect throughout the whole of the com- 
plicated system. 

Need for multi-purpose approach 

It should also be borne in mind that transport does and 
always will play an essential and dominant role in all 
sectors of economic and social life. Each sector of any 
economic and social structure, be it industry, manufac- 
ture, agriculture, mining, lumber, tourism is dependent 
for its efficient and unimpeded functioning and growth, 
on transport in some form or other. Thus it is essential 
that transport be developed in such a manner that it does 
not become the prerogative of any one sector to the 
detriment of another. Especially since modern transport 
methods are capital intensive, every effort must be made 
to insure against any unnecessary "unilateral" develop- 
ment for the benefit of any one sector or requirement, 
unless such "unilateral" accomplishment has sufficient 
economic justification within the overall balanced general 
infrastructure. When expansion of existing facilities, the 
development of new facilities, or introduction of new 
techniques are being considered, a "multi-purpose" 
approach must be taken in order to minimize investment 
and maximize utilization. 

At the present time, we are in the midst of tremendous 
scientific and technological developments which are both 
causing and making possible a total or radical change in a 
great many of the traditional transport methods and 
techniques. The next decade is going to see even greater 
revolutionary changes as some of this new technology 
develops beyond its embryonic and prototype stages. 
These new technologies and methodologies are making 
possible and bringing about increasing interactions 
between the various transport modes, and it is becoming 
increasingly difficult to deal with any one mode (road, 
rail, ocean, coastwise and inland waterway shipping, or 
air), or the "interfaces" (ports, yards and depots) as 
separate entities without taking due recognition of the 
complicated inter-relationships that exist among them. 
A high degree of integration is required for the optimum 
economic distribution of goods and commodities. 

The "total distribution" concept 

To achieve this result, a comprehensive "distribution" 
pattern must be sought, among the eight principal com- 
ponents transport, packaging, warehousing and storage, 
inventory, purchasing, insurance, documentation and a 
communications system in participating in the logistic 
functions. 
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TABLE I. A DISTRIBUTION MATRixf 
AFFECTED ELEMENTS 
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t Aaron Gellman, Handling ana 1 Shipping, November 1967. 
* Important action upon the above. 
X Possible action upon the above. 
O Little or no action on the above. 



A matrix which illustrates the interaction between 
these major elements of a distribution system is given in 
Table I. This matrix, it must be remembered, is applicable 
to the logistic aspects for maintaining an adequate supply 
of a "finished" product to the final vendor, whether this 
be (a) a raw material or produce to a manufacturer or 
processing plant, (b) for the distribution of such raw 
material or produce direct to a final vendor, or (c) a pro- 
cessed or manufactured product from plant to vendor. 

The correct physical distribution decisions are those 
which minimize the total cost of the enterprise. It is at 
once obvious that the degree of skill required to reach 
the proper decisions is higher when distribution principles 
govern than when the transport segment operates alone, 
as can be seen in the distribution matrix which sets forth 
the general relationships between the major elements of 
the distribution process. 

The matrix is constructed to show the degree of inter- 
action in the other elements of distribution when a deci- 
sion is taken in any one element. The active (affecting) 
elements are shown in the left-hand vertical column; 
the elements affected are arranged across the top. 

Several features of this matrix are worthy of mention. 
First, transportation decisions interact with all other 
components of the distribution process and they in turn 
interact with transportation in each case. The top row and 
the left column are filled with important action elements. 
The lower right portion of the matrix displays mostly 
"possible" and "little or no action". This reflects the 
more influential character of the first of the elements listed 
in the matrix. 

This matrix assumes that the nature of the product or 
produce for distribution is finalized or fixed. Unfortu- 
nately this need not always be the case, and very often we 
are faced with produce which needs whole or partial 
processing somewhere between its point of "initial" origin 
and its final destination (usually the consumer). Further- 
more it may well be that certain produce is marketable in 
its original or raw state and also in a processed state, and 
therefore the demand of the consumer in the area where it 
is to be finally marketed will also be a determining factor. 



EFFECT ON LOCATION OF 
PROCESSING FACILITIES 

These are elements which can have a fundamental effect 
on the requirement for transport services and facilities. 
Similarly the type, availability of, or changes in, any 
existing transport services and facilities can have an equal, 
if reverse, effect which raises a number of major prob- 
lems: for instance, if total or partial processing of pro- 
duce is required, where along the route from initial 
origin to consumer should this take place ? Such a decision 
will be predicated on a vast number of considerations 
outside the scope of this paper, but the transport element 
in particular, together with the other factors listed in the 
matrix above will undoubtedly be major contributing 
factors. 

There are many examples that can be quoted, all of 
which serve to support a simple fundamental require- 
ment insofar as the purely transport aspect is concerned, 
i.e., the need for a "multi-purpose'* approach in order to 
achieve the maximum utilization of capability and/or 
capacity in existing or planned transport services and 
facilities. Illustrative is a situation which may well develop 
in Eastern Malaysia. This region has traditionally ex- 
ported timber in log form because the conventional 
break-bulk type of shipping services available could 
readily handle this type of cargo effectively and cheaply. 
However, with the advent of the various unit load 
systems, it appears now that the imports to the area will 
be more effectively transported in containers provided 
suitable return cargoes can be found. This has imme- 
diately led to an examination of the possibility for the 
local partial processing of the logs into parquet blocks, 
veneers, plywoods, etc., which would then make these 
timber exports suitable for being transported in containers. 
Thus a change in transport capability can have very 
considerable side effects the creation of new local 
industries, the increase in value of the exported product 
brought about by local processing, and quite probably, 
because of this increase in value, a reduction in the "ratio 
of freight cost to commodity value". 
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Incidentally, the "ratio of freight cost to commodity 
value" factor is also one which needs some very close 
examination, particularly when any form of processing 
to achieve a final product is involved. There are many 
instances where the complete or partial processing of a 
product at source will add value and reduce the capacity 
needed for its transportation. Furthermore, if there are 
any marketable by-products arising from the processing 
of a raw material it should be borne in mind that the 
ultimate destinations of these and the main product will 
probably be totally different. Of course there are other 
factors such as cost and availability of labour, power, 
water and so on, which must also be given due considera- 
tion but as this paper is primarily oriented to transport 
and not plant location they are outside its scope. 

Freight and distribution costs 

Before leaving this topic of 4< ratio of freight cost to 
commodity value", it is perhaps as well to re-iterate once 
more the underlying concept of the "total cost of distri- 
bution" because freight costs as such are only one of the 
elements which must be considered. Ultimately, to arrive 
at the best possible solution, it is necessary to achieve a 
proper balance and optimize on all the elements affecting 
the total distribution pattern as given in the matrix 
(Table 1). Thus the end result that must be sought is the 
lowest possible "ratio of total distribution costs to com- 
modity value". 



EFFECT OF NEW TECHNOLOGIES IN 
TRANSPORT 

There are many avenues to be explored connected with 
the various elements that make up the total distribution 
complex. Not least of these is the advent of new technolo- 
gies in transport, materials, handling and packaging 
techniques. Some of these, particularly insofar as perish- 
ables are concerned, are having a most profound effect on 
(a) the need for, or type of processing required and (b) 
in enabling such commodities to be distributed and 
marketed profitably in areas hitherto considered inacces- 
sible. Foremost amongst these new technologies are 
perhaps those of the "controlled atmosphere" and 
"refrigerator" or "reefer" containers. Also of equal 
importance is the ever growing network and capability 
in air freight. In some instances, the actual transport costs 
may well be higher when these new technologies are 
utilized, but other costs such as packaging, insurance and 
warehousing may well be reduced to such an extent that 
the overall "total cost of distribution" itself is reduced. 
Thus these new developments in transport technology 
may probably result in a twofold benefit, first in enabling 
existing distribution cost to be lowered, and second, in 
widening the market for products, thereby bringing about 
an increase in demand. It is therefore essential that every 
element of the distribution matrix be thoroughly, and 
continuously explored so that the impact and inter- 
action of any new technologies or methodologies achieved 
in any one element, may be duly recognized and its 
ultimate effect on the total overall distribution pattern 
properly assessed. 



TRANSPORT: A CATALYST IN DISTRIBUTION 

Recognizing that this paper has tended to stress the need 
for an overall total distribution approach to the problem 
rather than an elemental approach confined specifically 
to transport, it does become necessary at this stage, 
however, to refer more specifically to this main catalyst 
in the distribution pattern transport which permits 
the markets to be reached. In doing so, however, the 
reader is asked to bear continuously in mind that the 
transport element is only one of the eight major factors 
affecting or affected by the total distribution requirement. 
Perhaps the best manner in which this can be achieved 
is to outline some of the criteria by which the demand for 
transport services and facilities can be tested in terms 
of present and future market projections. In doing this, 
there are in effect two main questions to which answers 
must be sought, both of which break down into a number 
of more detailed issues as outlined below: 

(a) What is the market demand for (i) type of pro- 
duct, and (ii) in what volume? 

(b) Does this demand for product type necessitate 
processing or can the product be marketed in its 
natural state? 

(c) If processing is needed, is there a market for any 
by-products and if so where is this located and 
for what volume? 

(d) Are the products perishable or non-perishable ? 

(e) What is the size and type of market, i.e., town, 
city, regional, national or international? 

(f ) What are the marketable values of the products 
and how much transport (distribution) costs can 
they bear to remain both profitable and competi- 
tive? 

What transport is needed ? 

(a) What transport facilities and services already 
exist, i.e., mode, type, capacity and condition, 
etc.? 

(b) Can it be utilized in reaching the desired market 
efficiently, i.e., for products in either a natural 
state or processed condition? 

(c) What is the effect of the existing transport 
capability on the need for and/or siting of pro- 
cessing facilities? 

(d) Is there any requirement for product redistribu- 
tion, either before or after any processing pro- 
cedures or in its natural state? 

(e) Are existing transport capabilities sufficient, as to 
capacity and type of service offered; if not are 
they capable of adaptation or should the estab- 
lishment of new services be considered ? 

(f ) What side benefits would accrue from new ser- 
vices, i.e., can they be utilized effectively for 
other purposes; for instance, can a new fishing 
harbour also be used by other shipping services; 
are there return or reverse flows of cargoes avail- 
able from market areas, etc. ? 

(g) What are the relative locations and distances 
involved between initial origin and final market ? 

(h) Is the demand balanced or is it seasonal, thereby 
creating transport "peaks" ? 
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(i) What are the relative merits of the various modes 
of transport when related to the total distribution 
requirement? 



RELATIONSHIP TO FISHING INDUSTRY 

It was stated in the Introduction that this paper would 
not concern itself directly with the problem of fishing 
ports and port markets, because the underlying and basic 
principles concerning the transport and distribution of 
fish are in no way different from those which must be 
applied to any other product. The important factor is that 
these basic principles be fully realized and applied 
correctly to the specific circumstances pertaining to the 
type of product and marketing conditions. 

One of the reasons for this approach has been the 
impossibility of finding what may be termed a typical set 
of conditions to apply to the marketing of a product that 
can come in so many varied forms as fish and, moreover, 
one which can be marketed in so many different forms. 
Ranging from one extreme to the other, we have the com- 
pletely unsophisticated "over the beach" or very small 
fishing village type of operation where the local boats land 
their catches for marketing to the local population of a 
very small area, up to the highly sophislicated "mother" 
or "factory" ship concept where the catches from a fleet of 
fishing vessels are processed and fully prepared for 
marketing prior to its return to port. In between, we have 
a multitudinous variety of operations covering a very 
broad spectrum such as, for instance, the medium to 
large size fishing port with or without its own processing 
plants where fishing vessels will land their catches direct 
for wholesale distribution to a major city and urban area, 



or for redistribution to other inland areas; the complex 
distribution problems for the marketing of fresh or frozen 
delicacy items such as frozen lobster tails or shrimp by air 
freight; the canning industry aspect which can cover all 
types of fish product such as crab, lobster, shrimp, tuna, 
salmon, herring; and so on. Not mentioned in the fore- 
going is another exceedingly important aspect, that of the 
processing and marketing of the numerous and valuable 
by-products. 

Thus the problem of distribution, insofar as transport 
is concerned, is very complex and varied, ranging from 
the air freighting of fresh or frozen high market value 
items for a luxury market to the conveyance by land or 
water of what might be termed the basic staple types of 
fish, but which still require special handling as perishables, 
to the canned product with a long storage life which can 
in effect be handled and transported as any other general 
freight or cargo. 

No absolute answer 

It will be seen therefore that with so many variables it is 
impossible to lay down any hard and fast rules there are 
no absolute answers in transport each set of circum- 
stances must be judged on its own merits and the basic 
principles applied to ensure the achievement of the 
lowest possible ratio of total distribution costs to com- 
modity value. 
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The Systems Approach to Fishing Port Planning 

by A. Anctil 



Methode des systfemes pour la planification des ports de pfccfae 

Les ports de pdche et les marches portuaires d'un pays doivent gtre 
consideres commc faisant partie d'un systeme unique, a savoir 
1'industrie des p&ches de ce pays. De recentes ameliorations appor- 
tees a 1'industrie halieutique inttressent le ddveloppement technique 
d'616ments et de sous-syst&mes tels que bateaux de pche et trans- 
formation des produits de la pfcche, mais on a accord^ peu d 'atten- 
tion aux interactions entre ce d&veloppement et d'autres consti- 
tuants du systeme. Ces innovations ne seront tout & fait fructueuses 
que lorsque les lments considdres et le milieu dans lequel ils 
operent auront 6t6 intdgres en tenant comptc de toutes les possibi- 
Iit6s analytiques qiToffre la mdthode des systemes. 

Les techniques de simulation autcnntique constituent un instru- 
ment tres precieux pour etudier les effets des innovations sur la 
performance globale du systeme, et conviennent gdndralement aux 
systfcmes comportant un certain nombre d'operations, d'activites et 
dc fonctions presentant des interrelations complexes. Puisque Jes 
ports de pdchc repondent aux criteres de complexity susmentionns, 
les techniques de simulation pourraient etre utilisees pour resoudre 
des probtemes tels que la comparaison des avantages materiels et 
economiques de differenles structures et regies de fonctionnement. 

Quatre constituants fondamentaux du modfcle couvrent pleine- 
ment toutes les situations pouvant se presenter dans un port de 
peche: installations matdrielles du port, trafic portuaire, regies de 
fonctionnement, et caracteristiques de performance des 61&ments 
actifs du port. 

Pour conclure, en temps qu'instrument analytique de gestion, la 
simulation ne se limite pas aux problcmes des ports de peche, mai 
pourrait egalement Stre utile aux organismes d'Etat s'occupant de la 
planification et de la reglementation du secteur general des pdches 
et aux compagnies de pches privees. 



Estudio sobre slstemas de diseno de puertos pesqueros 

Los puertos pesqueros y los mercados portuarios de un pafs se deben 
considerar como parte de un solo sistema constituido por la indus- 
tria pesquera nacional. Las rccientes mejoras en esta ultima han 
correspond ido al desarrollo tecnolbgico de los componentes de 
subsistemas tales como las embarcaciones pesqueras y la elabora- 
ci6n del pescado, pero se ha prestado poca atenci6n a los efectos 
reciprocos de dicho desarrollo con otros elementos del sistema. 
Dichas mejoras solo produciran todas sus ventajas cuando estos 
componentes y los medios ambientes del sistema en que operan se 
hayan integrado basandose en la completa potencia analftica del 
estudio del sistema. 

Las tecnicas de rcproducci6n de las condiciones naturales con cal- 
culadoras electrbnicas constituyen un instrumento muy valioso para 
estudiar los efectos de las mejoras sobre el funcionamiento de todo 
el sistema, siendo generalmente adecuadas para sistemas que 
abarcan varias opcraciones, actividades y funciones, con complejas 
relaciones mutuas del sistema. Los puertos pesqueros satisfacen los 
criterios mencionados de complejidad y por ello las tecnicas de 
reproducci6n artificial de las condiciones podrian usarse para 
resolver problemas tales como la comparacion del funcionamiento 
fisico y economico de otros modelos de puertos y formas de opera- 
ci6n de elios. 

Cuatro partes basicas del modelo imitador de la condiciones 
naturales describen completamente cualquier situacibn del prob- 
lema relacionada con un puerto pesquero. Estas panes son : diseno 
material del puerto, trafico en el puerto, normas de operacion por- 
tuarias y caracterfsticas de la actuacibn de los elementos que operan 
en el puerto. 

Como conclusi6n, en cuanto instrumento de ordenacibn analftica, 
la reproduccibn imitativa de las condiciones naturales no se limita 
a los problemas portuarios y pesqueros sino que tambien puede ser 
util para los organismos gubernamentales que se ocupan de la 
planificacion y regulacion del conjunto de la industria pesquera y 
para las companias de pesca privadas. 



DURING this conference will be identified and 
discussed some of the problems facing fishing 
ports and port markets. That there exists such a 
diversity of viewpoints as to the nature of these problems 
will cause no surprise. The fishing industry comprises 
many different interests and activities, each with its own 
problems, management objectives and needs for solution. 
And, in the economy with which I am familiar free 
enterprise it is to be expected that each facet of the 
industry will attempt to solve its own problems and to 
reach operational efficiency according to its own stan- 
dards. 

On the other hand, this very segmentation certainly 
contributes to many of the industry's current ailments. 
What has evolved through the years in many countries 
is a patchwork of individual and sometimes competitive 
fishing infrastructures, operating managements, and 
government regulatory bodies. This condition is a direct 
result of nations' past fragmental approaches to their 
fishing industry problem, a history of specific actions, 
addressed to specific problems at specific times, and sup- 



ported by inconsistent and often obsolete legislation and 
regulation policies. 

It is quite important that we view the variety of tasks 
associated within fishing ports and port markets as being 
part of a single system which is the fishing industry. 

Under present circumstances, a "system approach" 
must face various difficulties because of the segmentation 
of the industry and the main imbalances, limiting inter- 
actions, and arbitrary and discriminatory constraints 
which presently affect the fishing industry operations in 
general. Because the separate activities associated with 
the movement and handling of fish or fish processed car- 
goes were neither initially conceived, nor currently opera- 
ted, as a system, the question remains as to how and by 
what method they can be viewed as component elements 
of a single system. 

The systems approach 

In many sectors of the economy, recent improvements 
have been primarily in technological development of 
components and subsystems. This is more so in the fishing 
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industry where new technological developments have 
occurred, first in the gathering offish, second in the design 
of fishing boats, third in the processing offish, its distribu- 
tion and marketing systems. Relatively little attention has 
been given to the complex interactions of such develop- 
ments with other system elements and within systems as 
a whole. As a result, when the new developments have 
been integrated into actual system operations they have 
frequently only partially realized their potential benefits. 
Expected overall improvements in operating efficiencies 
and cost have been partly negated by system imbalances 
that resulted in costly congestion, reduced utilization, 
and logistics bottlenecks. 

As a consequence, the systems approach has developed 
in recent years. It is a general method by which individual 
components of a system are analyzed as parts of a total or 
integrated system, with full consideration given to the 
many and complex system inter-relationships and inter- 
actions. 

However, two basic difficulties arise when considering 
the systems approach in the solution of fish transporta- 
tion problems and more specifically the system approach 
to fishing ports planning and port markets. First is the 
definition of the system problems. Second is the selection 
of a suitable analytical tool to use in studying it. 

With regard to problem definition, there is the question 
"What system" or perhaps "Which system" or "Whose 
system". Considering any aggregation of fragmented and 
separate transportation modes, facilities, equipment and 
subsystems as an integrated system is practicable only 
when system interrelationships exist. It is necessary to 
identify the limits of a system. In this context, the total 
aggregation of the fish industry of a nation or of a region 
can be considered as a system. Examples of other systems 
include: 

(a) the local transportation network involved pri- 
marily in the movement offish products 

(b) the individual railroad carrier with its many 
interchanges 

(c) the combination of transportation and process 
activities which carry a fish from its catch area to 
a fishing port, then through an unloading and 
transformation process and finally by some 
mode of transportation to local or distant desti- 
nation 

(d) the combined operations and activities that 
handle packaged fish through transportation and 
distribution links from a transformation and 
manufacturing plant to delivery at retail estab- 
lishments. 

Because of the wide diversity and heterogeneity of 
systems used in the fishing industry from the search pro- 
cess to the delivery at retail establishments there is a 
major difficulty in selecting the proper tools for system 
analysis. Although numerous analytical tools have been 
developed for study of any transportation network, sys- 
tem, cost, rate, and so forth, they have, for the most part, 
been concerned with specific problems within specific 
modes. These do not satisfy the need for a method of 
analysis which can be applied across-the-board to the 
large number of diverse problems concerning large net- 
works and systems, such as a nationwide fish catching 



and distribution system, involving complex transforma- 
tion and process operations, mixes of modes, that is from 
fishing vessels to truck or train and numerous subsystems. 
Lacking such tools for integrated systems analysis, there 
will continue to be strong imbalances between technolo- 
gical development of components on one hand and, on the 
other, the developments of integrated systems capable of 
utilizing these improvements in the most efficient manner. 
Recent improvements in the fishing industry, such as, new 
search and catching methods, new fishing boats, new fish 
processes such as Fish Protein Concentrate (FPC) will 
yield their full advantage only when these components 
and the system environments in which they operate have 
been integrated on the basis of the full analytical power 
of the system approach. 



THE COMPUTER SIMULATION APPROACH 

Advances in computer technology have focused increas- 
ing attention on the utilization of computer-based systems 
analysis techniques, particularly computer simulation. 
The reasons underlying increased use of computer simula- 
tion are basic to an understanding of its application as 
an analytical tool. 

Conventional systems analysis is based on the use of 
system "models" which are abstract representations of 
real life systems. These models permit the analyst to study 
and to experiment with the system by operating and 
manipulating its model instead of the actual system, which 
in most cases would be impracticable. Until recently 
there has been widespread dependence on the use of 
"mathematical models". These are mathematical relation- 
ships describing the operations of the real-life system. 
However, in a large number of instances, mathematical 
tools have been inadequate to represent complex system 
interrelationships and variables with sufficient accuracy. 
They have involved, by necessity, many abstractions, 
approximations, simplifications and assumptions, all of 
which reduced the precision of the results, in some cases 
to the point of being invalid. 

Computer simulation techniques avoid such difficulties. 
A replica of a real system situation in the form of com- 
puter simulation can be as precise as the ability of the 
analyst to provide the necessary description of the system 
situation. The only limits are not those of the analytical 
tool, but rather the availability of data and the analyst's 
understanding of the details of the system. The computer 
simulator is a highly valuable tool for experimentation 
with alternative system policies, procedures, rules, facili- 
ties, equipment and designs. If the analyst were to con- 
duct such experiments with the real system, the alterna- 
tives and changes would have to be made to the actual 
equipment and operating procedures. Then the actual 
systems configurations, as modified, would each have to 
be operated over a period of time. Resulting performance 
would have to be measured by some appropriate means 
and compared in order to determine the effects of changes 
on overall system performance. 

This is exactly the manner in which computer simula- 
tion is used for systems analysis, but under controlled 
conditions, with no system disruption and at only a small 
fraction of the cost and time. Alternatives are investigated 
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by making computer runs with different system configura- 
tions. Comparison of the computer output data for each 
of these alternatives provides the measures for evaluation 
of the effects of changes on simulated systems and on 
their performance. 

The usefulness of computer simulation, like any other 
systems analysis tool, depends on an adequate under- 
standing of the problem situation and the operating 
peculiarities of the system under study. This need to 
identify and understand the details of individual opera- 
tions and their system interrelationships has, in itself, 
proven to be one of the most useful features of computer 
simulation. Often, formulating a problem has forced the 
analyst to develop new insight regarding system operating 
characteristics. Some solutions then become obvious 
without further formal analysis and computer pro- 
cessing. 

Application of simulation to fishing ports 

A simulation is generally suitable for systems problems 
that are concerned with a number of operations, activities 
and functions, with complex system interrelationships for 
which suitable mathematical analysis techniques are not 
available. Specifically, system problem situation may be 
characterized by : 

(a) large and complex networks comprising hetero- 
geneous combinations of modes, equipment, 
facilities and operating rules 

(b) system traffic consisting of different types of 
traffic units (trucks, train, vessels, pumps, mes- 
sages, paperwork, shipments, etc.) flowing 
through the system at varying traffic levels 

(c) definable system operating rules related to rout- 
ing, dispatch, work assignment, work schedules 
and so forth 

(d) system element performance and interactions 
which to some degree are characterized by ran- 
domness, and which can result in delays, con- 
gestion, and inefficient utilization of the system 
resources in facilities, equipment and manpower. 

Fishing ports meet the above mentioned criteria of 
complexity and simulation could therefore be used to 
solve problems such as: 

(e) comparison of physical and economic perform- 
ance of alternative fishing port configurations 
and operating rules. Management may be inter- 
ested in determining the best alternative among 
several competitive choices, such as the estab- 
lishment of one major fishing port or many small 
ports along a coastline to serve local and inland 
markets. A simulation analysis is used in a man- 
ner similar to experimentation with an actual 
system. First a simulation model is developed, 
the validity of which can be tested against the 
actual port system. Then alternative proposals 
are simulated, with the outputs considered as 
valid examples of what would happen if these 
changes were made in the actual system. Specific 
transportation system features which may be 
analyzed, either separately or in combination, 
include but are not limited to: facility and equip- 



ment; facility location; equipment and facility 
design features; manpower and equipment 
assignments; packaging and handling schemes; 
schedules and routes; dispatch, operating, and 
routing rules; terminal and fish handling equip- 
ment layout 

(f) identification of fishing port imbalances causing 
congestion, reduced productivity, and increased 
costs 

(g) development of design and performance criteria 
for increased fishing port efficiency. 

The simulation model of a fishing port is essentially a 
computer program that simulates the behaviour of opera- 
tional elements of what is referred to in operations 
research as waiting line or queuing system network. Each 
operational element contains provision for: 

(h) holding traffic units in a queue while awaiting 

service 

(i) performing the service for a traffic unit 
(j) breaking down traffic units into sub-units or 

consolidating sub-units into larger traffic units 
(k) accumulating traffic units in delay when either 

service is interrupted or units cannot depart from 

an element upon completion of service. 

For analysis, networks are structured by arranging 
individual operational elements according to their system 
interrelationships. In fishing ports, the operational ele- 
ments represent a railroad classification yard, a motor 
truck haul, a fork lift transfer operation, and so on. 

Input data 

There are four basic parts to the input data set, which 
together fully describe any problem situation related to a 
fishing port. They are : port physical plant, port traffic, 
port operating rules, and performance characteristics of 
the port operating elements. 

Because the simulation output can be no more precise 
or representative of the real situation than the input, one 
of the initial steps is to determine the degree of precision 
required in the input data. Where there is a lack of sup- 
porting data, sensitivity analyses can be made to deter- 
mine the relative importance of the different port para- 
meters in influencing the overall port performance. The 
simulation model can be designed to accept input data at 
all levels of precision and to permit upgrading of data 
during the course of a problem run. 

Port physical plant 

The physical plant input defines the boundaries of the 
fishing port whose elements are to be included in the 
analysis. For example, Jhe boundaries might be coinci- 
dent with the geographical, political, system, facility or 
other limits which encompass the particular port elements 
under study. 

The physical plant input also identifies each of these 
elements and their network arrangements. This informa- 
tion is developed with the aid of a descriptive model. The 
descriptive model is essentially the road map of the flow 
of the port traffic. Individual traffic units will follow along 
certain of these paths in accordance with specific routing 
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Fig 1. Schematic of some possible inbound cargo flows in a fishing port 



rules, which are included in another part of the input data 
set, under Port Operating Rules. 

Figure 1 is a flow sheet illustrating a typical fishing port 
complex, including highway and rail nets, railroad, transit 
sheds, transfer equipment, berths and fishing vessels. 
Typical fishing port situations might comprise all or some 
of these elements in different numbers and arrangements. 
The descriptive model provides the basic system layout 
for the next step in development of the simulation model 
for the fishing port: the schematic simulation model. 

The schematic simulation model identifies in detail 
each of the operational elements which are to be con- 
sidered in the network of the computer simulation model 
and also their detailed arrangement in the network. This 
model also provides the framework to assist in the collec- 
tion and processing of data and the routing of port traffic. 
The structuring of the schematic model requires that 
each individual element be represented at the level of 
detail compatible with the requirements of the analysis. 
For example, according to the end use of the output, a 
fishing vessel terminal can be represented as a single 
operational element, or can be broken down into its 
component operations, such as unloading, sorting, 
accumulating, etc. 



Port traffic 

Another part of the input data set is the information 
defining the port traffic flowing through the specified 
physical plant. Port traffic is described in terms of traffic 
units such as transport units, transfer units or shipment 
units. Transport units might be rail trains or cars, motor 
trucks, barges, coastal fishing vessels and high-sea fishing 
vessels. Transfer units include conveyors, pumps, cranes, 
men, etc. Shipment units include fish or other cargoes in 
different package forms such as palletized loads, unitized 
loads, break-bulk shipments, etc. 

The simulation model will have the ability to process 
traffic consisting of mixes of any of the traffic unit types 
and to break down or consolidate traffic units at any 
point during movement through the port. The continuity 
of flow of a given traffic volume has to be preserved 
despite the several conversions of traffic units, which 
might take place during transit throughout interchange. 
The selection of the specific traffic unit to be used at any 
particular point depends upon several factors such as the 
nature and complexity of the problem, the availability of 
input data, the end use of the output, and the available 
computer capacity for conducting transactions at different 
levels of detail. 
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Port traffic levels will be defined in terms of origination 
of traffic units at the systems boundaries or at sources 
within the boundaries. Originations may be as a fixed 
schedule, schedule-oriented with random early and late 
originations, or completely random in accordance with 
some probability distribution. 

Port rules, performance and output 

In the real world, all systems function under sets of 
operating rules, whether formalized or otherwise, which 
govern operating decisions such as routing, work or 
equipment assignments and schedules, and dispatching. 
In the simulation model, these rules, as they actually 
exist in the port under study, will be used as inputs and 
processed into logic and decision rules. 

Each of the operating elements of the physical plant 
exhibits certain performance characteristics when ser- 
vicing a traffic unit. It is essential that these characteristics 
be used as input to the simulation. Because historical or 
empirical data describing performance of elements of 
real systems are normally either nonexistent or very 
difficult and costly to obtain, the simulation model will 
be designed to accept input data from sources such as 
estimates from operating personnel, empirical data from 
historical records and field sampling studies and so on. 

The model will then simulate the physical flow of 
traffic through a fishing port. Accordingly, the output of 
the computer simulation will describe the physical per- 
formance of the port and its components, as measured in 
terms of traffic levels and capacities, transit times, delays, 
utilization of facilities, equipment and manpower, and 
other performance parameters, as required for the plan- 
ning or any other particular problems. 

The simulation output will be initially in two standard 
output formats, the standard Event Log and the Sum- 
mary Report, which are sufficient to cover the majority of 
applications. The Event Log presents a detailed chrono- 
logical record of all events occurring during the simula- 
tion run. The Summary Report presents the summarized 
performance statistics for each of the operational ele- 
ments in the port, cumulated from the start of the simu- 
lation run. 



CONCLUSION 

On the basis of my presentation, I trust that 1 have satis- 
factorily demonstrated that simulation can be a useful 
analytical tool for application to fishing port problems. 
However, as an analytical management tool, simulation 
is not limited to the fishing port alone. Government 
agencies concerned with the planning and regulation of 
the overall fishing industry will find simulation to be a 
useful analytical tool for: 

(a) evaluation of alternative technological develop- 
ments in order to provide guidelines for govern- 
ment investment planning and policy 

(b) establishing the effects on performance and costs 
of different regulatory measures. 

Privately owned fishing companies could also use 
simulation to experiment with alternative courses, and 
conduct comparative analyses prior to making decision. 



Transportation managers within these companies will 
find simulation particularly suited to: 

(c) evaluation of alternatives proposed changes to 
the physical plant, which may include alternative 
location, capacities, and performance capabilities 
of facilities and equipment 

(d) evaluation of alternative routes on a route- 
profitability basis 

(e) evaluation of effects on total system perform- 
ance and costs, of changes in operating rules, 
schedules, work and equipment assignments, 
maintenance and repair policy, and the like 

(f) maximizing utilization of facilities, equipment 
and manpower by eliminating congestion, bottle- 
necks and system imbalances. 



DISCUSSION 

THE PLANNING OF PROCESSING AND 
TRANSPORTATION FACILITIES 

Gilford (UK Chairman) said, from the papers, it should be 
quite clear from the old advice to the port engineer that you 
must make your port fit the ship was no longer sufficient ; port 
and ship must now form part of a complete and complex 
system of transportation from the actual point of catching to 
delivering the final product to the consumer. This included 
transport from fishing grounds to harbour, landing, marketing; 
even the actual method of selling, processing and final delivery. 
These processes as the papers showed, had to be subdivided. 
Although design of the ship was outside the scope of the 
session, there should always be close liaison between ship 
designer and port designer; the matter of unloading had 
already been touched upon. Similarly, the effect of methods of 
transport from fishing grounds would affect the port concept, 
such as the use of mother ships or fast carriers. Unloading 
methods must form part of the transportation chain and be 
considered by the port designer. The method of transporting 
fish from quay-side into the market and from market to the 
processing or delivery point was of great importance. 

Pollution problem 

Cormack (Canada) speaking of matters relating to processing 
plants, raised the question of water pollution from effluent dis- 
charged from plants. As this problem was an international one, 
he would be pleased to hear from engineers present of any 
method which could eliminate this nuisance, at a relatively 
small cost. Sea water was preferable for fluming purposes in 
the plant instead of using fresh water this for technical and 
economic reasons, if water had to be purchased from a muni- 
cipal source. 

Osborn (UK) said there were three possibilities of eliminating 
this problem : 

(a) Complete treatment of sewage so that clean water 
was dischargedbut this was costly. 

(b) Disposal of effluent offshore if its concentration was 
not high and could be dispersed. 

(c) Disposal of effluent of high concentration some dis- 
tance offshore, in deep water, to ensure adequate 
dispersion. The use of plastic pipes in this type of 
outfall was a cheap form of construction. 

He said that full treatment of effluent was obviously 
preferable particularly in industrial countries which 
discharged large quantities. 
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Whiteford (UK) on the question of water supply to and 
effluent from processing plants, stated that if salt water was 
polluted, fresh water or purified salt water must be used. He 
said that return of effluent would not significantly affect 
already-polluted sea water. Otherwise the long pipe disposal 
method, with unpolluted sea water used for processing, men- 
tioned by the previous speaker, could be used. He remarked 
that the fish processing plants themselves were responsible for 
much of the pollution of sea water in the vicinity of fish har- 
bours. 

Treating effluent 

Cox (UK) said that this was a problem influenced by the 
organization of the industry, in that different solutions might 
be required if the processing works were near the market or if 
they were dispersed throughout an old town. In the first case 
all effluent could be collected and discharged to a central 
treatment plant or to the town sewer. In the second case dis- 
posal of effluent in a safe hygienic manner might present 
serious problems. As the participants had seen in Bremerhaven 
the day before, all the processing plants were concentrated near 
the port market and it would be interesting to hear from a 
Bremerhaven delegate about their experience in this respect 
and also from other participants where processing plants were 
dispersed from the market. 

Hauke (Federal Republic of Germany) spoke of experience 
gained in Cux haven. In planning the port and effluent dis- 
posal they had tried to effect some centralization of waste 
from factories but had, unfortunately, found that the effluent 
of the city and of the port at peak hours was too much for the 
existing installations. Whenever new installations were made 
it had also been very difficult to extend the channelling system 
further. In Cuxhaven the problem was, as elsewhere, that the 
cleaning of the effluent could be done but that it all depended 
on financial factors because there were different approaches to 
the problem. For instance, as seen from the point of view of 
the municipality as opposed to the administration of the har- 
bour. Sometimes a ceiling was set because of technical con- 
siderations, and on the other hand there was the problem of 
finance. He mentioned pre-cleaning of effluent at source by 
using special equipment, sluices and locks, but was of the 
opinion that this method was not yet technically perfect. 

Methods in France 

Lafouge (France) said the problem of evacuating sewage in 
industrial ports, was very important. The solution was either 
to lead the effluent far out at sea, but this was very expensive 
because of the piping involved, or to bring waste to a purifying 
plant which had been done in Boulogne-sur-mer, but again 
this was very expensive. In Boulogne the effluent was brought 
to the same purification plant as the one used for town sewage 
but the effluent from ports was so great that it was necessary 
to construct a special purifying plant, equivalent to a town of 
100,000 inhabitants. Pre-purifying of sewage before discharge 
into the town mains was the answer. 

Guckian (FAO) said that air pollution from fishmeal plants was 
another important question and he would like to hear views on 
this matter. 

Harrifon (FAO) stated this topic was on the agenda of the 
International Association of Fish Meal Manufacturers meet- 
ing in Bremen the following week. It was under constant review 
by the Association's Technical Committee. Effective methods 
had been worked out but they cost money and their use was 
related to the noxious problem they created. Most methods 
involved controlled circulation of air from processing equip- 
ment and burning of the draw-off air in the plant boiler or by 
other means. 



Smell from meal factories 

Hauke (Federal Republic of Germany) mentioned that in 
Cuxhaven there were three fishmeal factories and the smell 
was appalling. To eliminate this, factory chimney stacks had 
been lengthened up to 80 m, and it was now hoped that at least 
the smell would not descend right around the factory or the 
port, but about 10 km outside the town. The odours from 
transport of fresh and other fish in the fishing ports were 
particularly unpleasant. This was notable in Cuxhaven, it was 
a sort of spa with a beach, and a fishing town. The town, of 
course, did not want visitors bothered by the smell from the 
fishing port. He had found similar conditions in French and 
Belgian resorts. The solution in Cuxhaven was to put a big 
poster outside the town stating that the visitor was now 
entering a fishing port and that it also was a resort. He thought 
there was very little possibility of finding a really inexpensive 
solution to the problem. 

Goklet (France) pointed out that electric fork-lift trucks 
although very expensive cut down pollution of fish by dieset 
fumes. He would like to know if any of the United States 
participants could say more about fork lift trucks, in particu- 
lar, the costs of L.P.G. (Liquid Propane Gas) trucks as he 
believed these would be very cheap to run and would not cause 
pollution. 

Dopplinger (Canada) said that he could not give any informa- 
tion on costs but confirmed that no offensive gases were given 
off when using L.P.G. 

Petrol and diesel fumes 

Marchal (France) said that air pollution in fishing ports by 
engine exhausts was being studied in all great French cities, 
especially in Paris where the pollution rate was very high. A 
study group had been set up to cut down pollution and would 
be reporting soon. A new carburetter system had been tried 
out in the United States and the results were so outstanding 
that it was hoped in a few years* time that such a carburetter 
system would prevent pollution, not only in fishing ports but 
in all urban areas. 

Hopper (UK) said that lift trucks of all types could be hired 
from plant hire contractors for as little as $2 per hour, includ- 
ing a driver. This was a cheap way of obtaining fork-lift truck 
capacity as and when required. 

Norman (UK) mentioned that a review of fish transportation 
within the fish market area at one large English port included 
the movement of fish sent from other ports by motor lorry to 
the rear of the selling space. The fish were moved after the 
auctions by means of low-loading Lister diesel platform trucks 
which had continuously running engines which exhausted into 
the atmosphere around the vehicle and its load thus causing 
air pollution of the fish to some degree. 

Guckian (FAO) described the situation in the Philippines in 
which the best site for a new fishing port for Manila had a 
particularly difficult problem. The harbour area was dominated 
by the city's main refuse dump into which 900,000 tons were 
dumped each year. This meant a dredging task of immense 
magnitude. In addition, the sewage from Manila was dis- 
charged into the river near the site of the new fishing port, 
heavily contaminating the water. It would be years before a 
suitable disposal plant could be developed and in the mean- 
time the port had to be built. 

New packaging method 

Lyon (USA) described a new packaging system for wet fish in 
the USA. With the elimination of passenger train services, the 
small shippers of fresh fish had encountered problems in 
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moving their products. A non-drip insulated pack was being 
developed which could be used by bus lines and airlines to 
transport fresh fish. These packs used either fibre or plastic 
and contained an interior plastic lining. At present research 
was being carried out to determine if the bus lines and airlines 
would use the packs, and what their comparative costs would 
be. 

Dopplinger (Canada) said that to reduce time spent on board 
a vessel for gear repair and to reduce the time of vessel turn- 
around in port they had in Canada been considering the provi- 
sion of central net maintenance services on-shore. This would 
enable a vessel to take a number of trawls from the central 
depot and rather than mend torn trawls, switch to a new trawl 
after damage. Upon returning, the torn trawls could be 



exchanged at the central net loft and be repaired there rather 
than on board where it would waste fishing time. This was 
only in the planning stage and no practical action had been 
taken to date. 

Fulham (USA) pointed out that it was now possible to move 
ice considerable distances by air flow. In Tampa, Florida, ice 
was moved about 300 feet. This automatically manufactured 
ice was frozen on plates to a thickness of jt in to J in. It was 
then fragmented and sorted at about 20F. He mentioned 
another installation of this type called "Turbo Ice'* where ice 
could be delivered by air at an angle of 40 at a rate of 50 tons 
per hour. The manufacturer of the ice had said that he could 
deliver ice up to a height of 40 ft at 25 tons per hour at an 
angle of 80. 
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Roles of the Government and Private Enterprise 
in Fishing Port Development in Japan 

by G. Seo and S. Kimura 



Roles respectifs des pouvoirs publics et du secteur priv dans to 
dlveloppement des ports de p&cfae au Japon 

Les auteurs d&rivcnt la structure de I'industrie japonaise des peches 
et Involution qu'elle a connue depuis la fin des hostilit&s, en men- 
tionnant dgalement la geographie du pays. 11s exposent les aleas de 
la situation halieutique et dtudient les types de ports de peche 
necessaires. 

Apres avoir traitd du rdie jou6 par le pouvoir central dans la 
creation d'un rcseau national de ports de p6che, les auteurs exami- 
nent les divers types de ports de p&che et leurs installations, s'atta- 
chant aux responsabilites en matiere de construction et d'entretien 
des difiterentes categories de ports, et notamment au role du 
gouvcrncment central et des gouvernements locaux dans la con- 
struction et 1'entretien des ports de peche. Les questions de la pro- 
tection du littoral, des transports et des secours en cas de catastrophes 
naturelles sont ggalement 6tudies en fonction du r&seau des ports 
de peche. La communication passe en revue les attributions des 
services charges de la gestion des ports dc pche. 

Les auteurs expliquent que, sous la direction d 'ensemble du 
Ministerc de 1'agriculture et des fore*ts, tant les autorites locales que 
les entrepriscs privees interviennent dans la gestion des ports dc 
pche et dans leur deVeloppement. Us dtudient le role du secteur 
priv6 dans la mise en place de di verses installations, et exposent les 
raisons qui militent en faveur des subventions publiques pour les 
travaux portuaires. 

Les auteurs conchient que gouvernement central, autorites 
locales et secteur priv ont tous un role a jouer dans la planification 
du cteveloppement des ports, que leurs responsabilites precises 
evoluent continuellement avec les conditions dconomiques, et que la 
situation doit done etre suivie de pres. 



Funciones del gobierno y de la Industrie privada en la construccion y 
funcionamento de los puertos pesqueros en el Japon 

Este estudio describe la estructura de la industria pesquera en el 
Jap6n y su evoluci6n desde la guerra, llamando tambien la atenci6n 
acerca de la situaci6n geogr&fica del pais. Describe los riesgos 
naturales de la situaci6n de la pesca, y examina las clases de puertos 
pesqueros que se necesitan. 

Se describen las responsabilidades del gobierno central en el 
desarrollo de un sistema nacional de puertos pesqueros, y se con- 
sideran los distintos tipos de puertos pesqueros y sus instalaciones 
y servicios. Se examinan a continuation las responsabilidades rela- 
cionadas con el aprovisionamiento y conservacion de los diferentes 
tipos de puertos y, en especial, las funciones del gobierno central y 
de los gobiernos locales a tal respecto. Se examinan tambidn cues- 
tiones dc protecci6n costcra, de transporte, y de ayuda en casos de 
desastres, en relaci6n con el sistema de los puertos pesqueros. Se 
indican las obligaciones de las autoridades administrativas de dichos 
puertos. 

Se explica que, bajo la direction general de planificaci6n del 
Ministerio de Agricultura y Montes, tanto las autoridades locales 
como las empresas privadas se hallan itnplicadas en la administra- 
tion de los puertos pesqueros y en su desarrollo futuro. Se examina 
ia funcion que desempefla la empresa privada en la provisi6n de 
instalaciones y servicios, y se indica cuando esta justificado el sub- 
vcncionamiento de las obras portuarias por el Estado. 

El estudio llega a la conclusidn de que tanto los gobiernos cen- 
trales y locales como las empresas privadas, tiencn funciones 
necesarias que desempeftar en la planificacion del desarrollo portua- 
rio, pero que sus responsabilidades concretas cambian continua- 
mente al variar las circunstancias econ6 micas, por lo que la situa- 
tion debe examinarse continuamento. 



IT is considered that the roles of the Central and local 
governments, and of private enterprise in fishing port 
development, differ according to natural geographical 
circumstances as well as to the industrial and economic 
situation of the nation. In Japan, where fisheries have 
been one of the principal industries from ancient times 
on account both of her natural geographical circumstances 
as well as her industrial and economic condition, keen 
interest has been taken by the Central and local govern- 
ments and private enterprise in the development of fishing 
ports which are indispensable for a sound fishing 
industry. 

This paper outlines, in the first place, the present con- 
dition of fishing ports in Japan, and then describes the 
respective roles of the Central and local governments and 
private enterprise, in the two important problems of vital 
importance for the development of fisheries, the construc- 
tion, and the management, of fishing ports, in accordance 
with the fishery situation. 

Historical sketch of fishing ports development 

Japan consists of the four major islands of Honshu, lying 
in the centre, Hokkaido in the north, Shikoku and Kyu- 



shu in the south and many, small islands numbering 
about 3,300 in all. The archipelago of Japan stretches in a 
slender arc, the northernmost point being 45 30' of north 
latitude, while the southernmost is at 29 of north lati- 
tude. Her topography is mountainous with few plains, 
the length of shoreline (approximately 27,000 km (16,000 
mi) being very long compared with her area approxi- 
mately 370,000 square kilometers (143,000 square miles). 

Moreover, Japan is situated at the meeting point of 
Asia, the largest continent, and the Pacific Ocean, also 
the largest of oceans. The mixing of warm and cold cur- 
rents along her coastline provides rich fishing grounds. 
Many of her people depend on fisheries, and fishery pro- 
ducts are the chief source of animal protein foods to the 
Japanese. Fisheries, therefore, have been one of the prin- 
cipal industries from ancient times. Under such circum- 
stances, the appropriate construction and repair of 
fishing ports, as well as their maintenance and manage- 
ment, are very important problems. 

When fisheries were in their infancy, fishermen used the 
natural inlets as their bases of operations. As fisheries 
developed, breakwaters and mooring facilities, etc., came 
to be constructed artificially. 
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Those facilities, in the beginning, had been constructed 
by the fishermen themselves. Since the closing years of the 
nineteenth century, however, when fishing boats were 
modernized and became larger, larger fishing port facili- 
ties came to be required and the expense necessary for the 
construction of such structures was too much for fisher- 
men to bear. 

In 1908, the Central Government for the first time gave 
financial assistance to local governments for construct- 
ing fishing ports. Since then, the Central Government 
has continued to encourage fishing port developments 
through the necessary assistance. During World War II, 
such works were entirely suspended, and, as a result, 
fishing port facilities became dilapidated. 

Foodstuff shortages posed a keen problem in Japan 
after the war, and the recovery of fisheries came to be 
regarded with high priority. The construction of fishing 
ports thus became urgent and the government started 
reconstruction. 

With the economic recovery of Japan, the fishing fleet 
has greatly increased, both in numbers and size of vessels 
and has exceeded pre-war level. 

Further, following changes in the social situation, the 
fishing port administrations needed to be improved and a 
fundamental policy was necessary, so the enactment of the 
fishing port law, which should be the basis of the fishing 
port administration, came to be very necessary. Finally in 
1950 the Fishing Port Law was established. The main 
purpose of this Law is to provide efficient fishing ports 
and to provide for their proper maintenance and manage- 
ment, to facilitate the development of fisheries, stabilize 
the national life and advance the national economy. 

Definition of a fishing port 

As there are many fishermen's hamlets in Japan, so there 
are also a great many ports*. By the Fishing Port Law, a 
fishing port is defined as a composition of water area, land 
area and facilities to be used as a natural or artificial 
fishing base, which is so designated by the Minister of 
Agriculture and Forestry! by deciding its name, type and 
area, after consultation with the Fishing Port Council,} 
and after hearing the opinion of the governor of the 
prefecture concerned. The fishing ports referred to later 
in this paper are those designated under the Fishing Port 
Law. 

Fishing ports are classified into the following four types 
according to their scope of utilization and the features of 
their fisheries: 

Type 1 fishing port. A small fishing port whose utili- 
zation is chiefly limited to the fisheries in its local 
districts. 

Type 2 fishing port. A fishing port of medium scale 

* Of the ports utilized by fishing boats in Japan, the majority are 
fishing ports under the Fishing Port Law, and ports and harbours 
based upon the Ports and Harbours Law. Besides these, there are, 
though small in number, also ports which do not come under the 
above-mentioned two Laws. 

t The fishing ports administrations in Japan are under the juris- 
diction of the Fisheries Agency, of the Ministry of Agriculture and 
Forestry as the central administrative organization of the State. 

J The Fishing Port Council is a consultative body, attached to the 
Ministry of Agriculture and Forestry, which is engaged in research 



whose utilization is broader than Type 1 fishing 
port, but more narrow than Type 3 fishing port, 
(i.e. a fishing port that is mostly utilized by fishing 
vessels operating solely in a prefecture) 
Type 3 fishing port. A big fishing port whose utili- 
zation is nation-wide 

Type 4 fishing port. A fishing port which is located 

in an isolated area or any other remote place, and 

is indispensable for the exploitation of fishing 

grounds or as shelter for fishing boats. 

Of Type 3 fishing ports, those which are specially 

important for fisheries development are called Specific 

Type 3 fishing ports, and are determined by Cabinet 

Order. They are the representative fishing ports in Japan, 

and there are eight in all; Hachinoche, Shiogama, Choshi, 

Misaki, Yaizu, Shimonoseki, Hakata and Nagasaki (see 

figl). 

In designating fishing ports, the Minister of Agriculture 
and Forestry determines the name, type and area (water 
area and land area) in accordance with the provisions of 
the Fishing Port Law. Since it is a basically important 
item of fishing port administration, it is required that the 
Minister of Agriculture and Forestry consult with the 
Fishing Port Council, and after hearing the opinion of the 
governor of prefecture concerned, confers with the com- 
petent Minister (the Minister of Transportation) who is 
in charge of the general administration of ports and 
harbours, with regard to the area of fishing ports. When 
the area of a fishing port overlaps with the area of rivers 
to which the Rivers Law applies, or overlaps with a coast 
protection area based upon the Coast Law, the consulta- 
tation shall be made with Rivers Administrator con- 
cerned (the Minister of Construction or the governor of 
prefecture) or with the Coast Administrator concerned. 

The number of designated fishing ports as of 31 March 
1968 is as tabulated below: 



Type 1 fishing port 
Type 2 fishing port 
Type 3 fishing port 
Type 4 fishing port 



2,201 

409 

94 

74 

2,778 



and deliberation on important items concerning fishing ports, under 
the supervision of the Minister of Agriculture and Forestry. 



Classification of fishing port facilities 

As it is necessary to classify fishing port facilities in order 
to carry out proper maintenance and management, as 
well as the repair and construction of fishing ports, 
fishing port facilities are classified under the Fishing 
Port Law as follows: 

(a) Basic facilities 

(i) Breakwaters, sand-groins, tide embank- 
ments, training walls, sluices, locks, revet- 
ments, levees, jetties and sea-shore levees 

(ii) Mooring facilities : wharves, landing places, 
mooring buoys, bollards, piers, floating 
piers and slipways 

(iii) Water facilities: routes and basins 

(b) Functional facilities 

(i) Transportation facilities: railways, tram- 
ways, roads, bridges and canals 
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(ii) Navigation facilities: navigation aids, sig- 
nal facilities and lighting facilities for com- 
munications for entry and clearance of 
fishing fleets 

(iii) Land for fishing port facilities: sites for all 
kinds of fishing port facilities 

(iv) Preservation facilities for fishing fleets and 
gear: fishing fleet repairing yards, fishing 
fleet engine repairing yards and fishing gear 
drying grounds 

(v) Supply facilities: water supply and oil 
supply facilities for fishing fleets 

(vi) Fish catch handling, preserving and pro- 
cessing facilities: selling places, cranes, 
fishing products warehouses, open yards, 
ice-making, refrigerating and ice storing 
facilities and processing plants 

(vii) Fisheries communication facilities: wire- 
less telegraph stations on land, wireless 
telephone stations and meteorological 
signal stations on land 

(viii) Crew members' welfare facilities: lodgings, 
bathhouses, medical offices and halls 

(ix) Fishing port management facilities: offices 
and watch stations. 

Among the above-mentioned, all basic facilities and 
transportation facilities and land for fishing port facilities 
become eligible for subsidy payments by serving the pub- 
lic purpose. 



MAINTENANCE AND MANAGEMENT OF 
FISHING PORTS 

Since the maintenance and management of fishing ports 
are indispensable for carrying out their role as production 
bases for fisheries development, it is necessary to estab- 
lish responsibility for maintenance and management. For 
this purpose, the Minister of Agriculture and Forestry 
designates the local governments in whose area a fishing 
port is located, as the fishing port management body who 
carries out proper maintenance and management of the 
fishing port. 

The Minister of Agriculture and Forestry, when desig- 
nating a fishing port management body, does so accord- 
ing to the standard determined after consultation with the 
Fishing Port Council and upon hearing the opinion of the 
governor of the prefecture concerned. When it is deemed 
that a fishing management body fails to properly carry 
out the maintenance and management of a fishing port, 
or is unsuitable as a fishing port management body, the 
designation thereof may be cancelled after holding a pub- 
lic hearing. The status of designation of a fishing port 

TABLE 1 . STATUS OF DESIGNATION OF FISHING PORT MANAGEMENT 





Prefecture 


City, town 
or village 


Total 


Type 1 fishing port 


278 


1,923 


2,201 


Type 2 fishing port 


229 


180 


409 


Type 3 fishing port 


89 


5 


94 


Type 4 fishing port 


74 





74 


Total 


67Q 


2,108 


2,77 



management body by prefecture and city, town or village 
separately, as of 31 March 1968 is as shown in Table 1. 
The cases in which a prefecture is the fishing port manage- 
ment body amount to 24 per cent of the total number of 
fishing port management bodies, while the cases in which 
city, town or village is the management body, amount to 
76 per cent of the whole. 

The business carried out by a fishing port management 
body is as mentioned hereunder: 

(a) To establish fishing port management regulations, 
and to carry out maintenance and management 
of a fishing port in accordance with the above 
regulations 

(b) A fishing port management body for a Type 3 
fishing port is obliged to set up a fishing port 
management committee, and fishing port manage- 
ment bodies of fishing ports other than Type 3 
may set up fishing port management committees 

(c) To carry out study and research, as well as the 
preparation of statistical data necessary for the 
fishing port development 

(d) To carry out the fishing port repair and con- 
struction work and disaster restoration work, 
etc., of the fishing port facilities 

(e) To prepare a fishing port register concerning the 
fishing port under its management 

(f) In cases when the coast protection area based 
upon the Coast Law overlaps the fishing port 
area, the fishing port management body is 
charged with the responsibility of coast protec- 
tion for its area in the capacity of coast manage- 
ment body 

(g) The fishing port management body may charge 
for use of the services provided by rentals, fees, 
occupancy rates, etc., from the users of fishing 
ports, in conformity with the provisions of 
fishing port management regulations, in order to 
provide for expenses incurred for the mainten- 
ance and control of a fishing port. 



CONSTRUCTION WORK BY CENTRAL AND 
LOCAL GOVERNMENTS 

Based upon the Fishing Port Law, and various other laws 
and regulations, the Central Government has the duty to 
lead and control the fishing port administration by local 
governments which are fishing port management bodies, 
and also to determine the planning of fishing port develop- 
ment. 

In accordance with the plan, the Central Government 
itself executes fishing port repair and construction works 
of Type 3 and 4 fishing ports in Hokkaido, while local 
governments execute other fishing port repair and con- 
struction work as well as general harbour repair and 
construction and disaster restoration work. The Central 
Government subsidizes a part of the expenses of work 
carried out by these local governments, the rate of subsidy 
being between thirty and one hundred per cent of the 
total expenses. The actual performance of these works, 
may be directly carried out by the Central or local govern- 
ments or may be contracted out to private constructors. 
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The Central Government subsidizes a part of the ex- 
pense of repair and construction work of fishing ports, 
and the principal reasons for this are given below: 

(a) The fisheries in Japan play an important role in 
supplying animal protein food, which is neces- 
sary for the nation, and the demand for fishery 
products is increasing annually. So it is 
the basic policy of the state to increase the pro- 
duction of fishery products. 

(b) In the fisheries structure of Japan, the production 
by coastal fishing (which refers to the fishing by 
fishing boats of ten gross tons or less, and by 
fishermen consisting primarily of family labour) 
amounts to about one third of the total fisheries 
production. The majority of the fishery man- 
power is engaged in this form of fisheries, but the 
business scale as well as the capital involved is 
insignificant, resulting in low productivity. 
Further, as their income is on an exceedingly 
low level as compared with that of those engaged 
in secondary or tertiary industry, it is deemed 
necessary to improve their productivity and 
standard of living. 

(c) Japan suffers from the violence of typhoons 
originating in the South Pacific from summer to 
autumn each year, and in the winter, is swept by 
strong winds and raging waves caused by the 
high atmospheric pressure of the Asian conti- 
nent. It also falls a victim to frequently occurring 
earthquakes. From the geographical point of 
view, the rias coast makes for very narrow basins 
and a deep sea bed, and drifting sand often silts 
ports on sandy beach areas. As a result, it is 
frequently very expensive to repair and construct 
fishing ports, and it is impossible to carry out 
repair and construction work of fishing port 
facilities at the expense of fishermen alone. 

Planning and building fishing ports 

It is of primary importance in developing fisheries, to 
repair and construct fishing ports adapted to meet 
changes. So it is established that the Minister of Agricul- 
ture and Forestry determines the planning of fishing 
ports after consulting the Fishing Port Council, and, 
upon a decision by the Cabinet presents proposals to the 
Diet for approval. Further, the Cabinet is obliged to 
appropriate the necessary sums in the budget for executing 
the planned development each year. The facilities to be 
repaired and constructed by the development plan are 
those facilities under public ownership. The first plan of 
fishing port development was called the Primary Fishing 
Port Plan, and was passed in 1951. Afterwards, it was 
revised, and in 1955 a Second Fishing Port Plan was 
established. In accordance with this plan, its execution 
extended to 1962. 

Since that year, because in common with the intense 
growth of the Japanese economy, development in the 
fishery situation has been greater than was estimated at 
the time of the establishment of the Second Plan, it 
became clear that the plan then existing was inadequate. 
So the Third Fishing Port Plan was established in 1963, 



taking into account the present as well as the future status 
of fisheries. 

In this planning, the 1970's target of fisheries produc- 
tion and fishing boats in all Japan was estimated, and the 
location of ports was selected. For these, individual plans 
were properly determined, taking into consideration their 
fishing ground conditions, their natural and geographical 
conditions, and their priorities in construction. The con- 
struction work carried out by the plan is generally on a 
large scale. Besides the above, there are a few provisions 
to construct necessary facilities flexibly in response to 
changes in the fishery situation, though their works are, 
on the whole, medium or small in scale. Further, since 
1965, in order to develop fishing port functions, and to 
modernize fisheries production by rationalization of dis- 
tribution of the fish catch and the transportation of 
fishery materials, and, at the same time, to improve 
fishing village environments, fishing port road works have 
been constructed to connect a port to a main highway or 
to a principal port. 

The outline of public works mentioned above from 
1963 to 1967 is shown in Table 2. 



TABLE 2. OUTLINE OF EXECUTION OF PUBLIC WORKS FROM 1963 TO 1 967 



Classification 


Expenditures 
l.OOOUSS 


Period 


Construction works carried 
out by the plan of fishing 
port development 


135,158 


From 1963 to 1967 


Improvement works of 
medium or small scale 


62,900 


From 1963 to 1967 


Coastal protection works in 
fishing ports 


33,633 


From 1963 to 1967 


Road construction works 


8,258 


From 1965 to 1967 


Total 


239,949 





Coastal protection works in fishing ports 

The length of the coast line of Japan is approximately 
27,000 km (16,000 mi) and is very long in comparison 
with the national area. The length of coast line within the 
fishing port areas extends to 5,551 km (2,730 mi), occupy- 
ing 20.5 per cent of the entire length. Fishing ports are 
dotted everywhere along the coast line, and since in the 
area surrounding the fishing port various fisheries 
production activities are carried out, it is indispensable to 
protect the coast from disaster inflicted by tidal waves, 
flood tides or storm waves. 

In 1956, the Coast Law was enacted, under which the 
Minister of Agriculture and Forestry has under his juris- 
diction the coastal protection responsibility in fishing port 
areas, while the local governments, who are the fishing 
port management bodies are to control the area as coastal 
management bodies. 

The coast management body executes coast protection 
works, constructing the defences against immersion by 
sea-water or erosion, such as revetments, jetties and sea- 
shore levees located in the designated coastal protection 
area. 

Disaster restoration works 

Fishing port facilities have suffered considerable damage 
from typhoons, or wind waves in winter, and a large pro- 
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vision is required for such disaster restoration works, 
affecting local finances to a great extent. As a result, the 
Central Government, as well as bearing a part of the 
expense, takes such necessary measures as providing pub- 
lic loan funds, thereby assisting the prevention of disaster, 
and, at the same time, planning to secure public welfare 
and national stability. 



such facilities are especially needed. When the big fishing 
ports and the small ones in Japan are compared, com- 
paratively many facilities are provided in the former by 
private enterprises, performing fishing port functions 
efficiently. 

In consideration of this, it must be admitted that the 
role of private enterprise for fishing port development is 
of great importance. 



MANAGEMENT OF FACILITIES BY 
PRIVATE ENTERPRISE 

Private bodies and private enterprise engage in fishery 
production facilities on land on a commercial basis, 
making the activities in the fishing port more integrated. 
The construction expenses of these facilities are normally 
financed by private funds. However, there are systems by 
which the Central or local governments may subsidize or 
finance construction expenses of some facilities. 

Objects for subsidy are: fishery communication facili- 
ties, fishing boats and gear repair facilities, supply facili- 
ties, fish sheds, warehouses, icemaking, refrigerating and 
cold-storage facilities, and processing plants, etc. 

Private bodies and private enterprises themselves 
manage the facilities so constructed. 

The above mentioned facilities have played an import- 
ant role in the distribution of the fish catch. In Japan 
where almost all of the catch is consumed as food, preser- 
vation of freshness is of primary importance. Therefore, 
in a district where fish such as cuttle fish or mackerel are 
landed in great abundance seasonally, the construction of 



CONCLUSION 

In the above we have considered the roles of the Central 
and local governments, and of private enterprise in 
fishing port development in Japan, and it is our view that 
these roles change and are modified according to the 
economic circumstances of the time and the fisheries and 
food situation, and they are not unchanging ones. How- 
ever, it is considered that, as regards the repair and con- 
struction of basic facilities and of functional facilities 
which require an expensive initial investment, yet which 
are less profitable and involve great public concern, the 
Central and local governments should play a big role. 
But for the repair and construction of functional facilities 
on land which are commercially viable, private enterprise 
should play its part and both sides, together, should 
contribute to fishing port development. From now on, it is 
our hope that, closely watching the trend of many fishery 
situations and local fishing ports, we shall proceed to 
further study concerning the roles played by the Central 
and local governments as well as by private enterprise, 
according to the needs of the situation. 
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The Planning Role of Governmental Authorities 
and Private Industry in United Kingdom 
Fishing Ports 

by U.K. Ministries* 



Le rite des autoritfe de I'tat et du secteur priv dans le developpement 
des porto de ptche du Royaume-Uni 

Si, dans maints pays en voie de de* veloppement, le systeme d'adminis- 
tration et de direction des ports forme un tout coherent, le dispositif 
actuellement en vigueur au Royaume-Uni s'est constitut petit & 
petit au cours de nombreuscs anndes et offre une grande diversity 
pour ce qui est des services responsables. Sur les apports totaux de 
produits de la mer au Royaume-Uni, lvalues & 61 millions 
<$ E.-U. 146 millions), 78 pour 100 sont mis & terredans 1 1 grands 
ports, 16 pour 100 dans 37 ports secondaires, et les autres 6 pour 
100 dans 300 petits ports dissmins sur le littoral. Quatre grands 
ports d'angleterre et du Pays de Galles et un grand port d'Ecosse 
appartiennent au British Transport Docks Board, successeur des 
compagnies de chemin de fer indpendantes qui ont cre* les ports 
et ont t nationalises en 1947. Deux autres grands ports sont grs 
par des autorites locales, et un par une socit privie. Trois impor- 
tants ports ecossais sont exploited par des organismes autonomes 
instituds par une loi speciale. Le regime de propri6t6 des ports 
locaux est extrdmement varii, mais pres de la moitie" sont adminis- 
trds par les autorites locales, et une proportion analogue par des 
commissions port ua ires ou des "trustees" (administrateurs). 



La funcidn de las autoridades del estado y de la industria privada en la 
planlflcacidn de lot puertos pesqueros en el Reino Unido 

Aunque en muchos paises en desarrollo los sistemas de administra- 
ci6n y control de los puertos estan bastante integrados, en el 
Reino Unido el sistema actual se ha establccido a lo largo de muchos 
anos e incluye una considerable diversidad de autoridades de con- 
trol. De los desembarques totales de pescado en el Reino Unido, 
que se valoran en 61 mi Hones de libras esterlinas (146 mi Hones dc 
d 61 ares), el 78 por ciento se desembarca en 1 1 puertos principales, 
el 16 port ciento en 37 puertos de menor importancia y el 6 por 
ciento restante en 300 puertos mas pesquenos y en fondeaderos de 
todas las costas. La "British Transport Docks Board", que es la 
sucesora de las companias ferroviarias independientes que crearon 
los puertos. y que fueron nacionalizadas en 1947, posee 4 puertos 
principales en Inglaterra y Gales y uno en Escocia. Otros dos puertos 
principales son dirigidos por autoridades locales, y otro por una 
compafiia particular. Tres importantes puertos escoceses estan 
administrados por organismos particulares reconocidos por la ley. 
La propiedad de los puertos locales varia mucho, pero cerca de la 
mitad son administrados por autoridades locales y un numero 
similar por comisiones y organismos fiduciaries portuarios. 



UNLIKE many developing countries the system of 
harbour administration and control in the 
United Kingdom has grown up over a long period 
of time and in a diverse fashion. Various changes in the 
functions of the fishing industry have led to some ports 
becoming redundant and this paper discusses the present 
system of harbour administration in the United Kingdom. 
Fish valued at 61 million ($146 million) is landed, 
annually in the United Kingdom. 48 million ($115 mil- 
lion (78 per cent)) is landed at 1 1 main ports. 10 million 
($24 million (16.0 per cent)) at 37 minor ports and the 
remaining 3 million ($7 million (6.0 per cent)) at some 
300 small ports and havens spread all round the coasts 
(see Appendix). 

Controlling authorities 

Of the main ports, four in England and Wales, and one in 
Scotland, are owned and operated by the British Trans- 
port Docks Board. Two ports, one Scottish and one 
English, are owned and operated by local authorities. 
Three Scottish ports are operated by independent statu- 
tory authorities and one English port by a private docks 
company. 



* Ministry of Agriculture, Fisheries and Food. Department of 
Agriculture and Fisheries for Scotland. Ministry of Agriculture for 
Northern Ireland. 



The minor ports are owned and operated as follows: 

Local Authorities 15 

Harbour Commissions and Trustees 16 

British Transport Docks Board 1 

Railways Board 1 

Crown Commission 1 

Private Company 2 
Shipping Company (part private, part state) 1 



37 



The ownership of the smaller ports is equally diverse. 

It will be seen that there has been little uniformity in 
the ownership of fishing harbours, which has developed 
haphazardly over a long period. Harbour authorities at 
present can be grouped into four broad classes. 

British Transport Docks Board 

The Board is the successor to the British Transport Com- 
mission which in turn was preceded by the various inde- 
pendent railway companies. The ports were developed 
and owned by the railway companies and they now 
include some of the most important commercial ports in 
the United Kingdom. Railway ports were of particular 
significance to the fishing industry. Most fish was at one 
time distributed from the landing ports throughout the 
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United Kingdom by rail. The railways were able to run 
services right up to the dockside and this led to a near 
monopoly of fish transport for any distance beyond the 
local shops. The decline in railway prosperity which led 
to nationalization in 1947 also led to the companies* ports 
being absorbed into the British Commission. In 1962 con- 
tinued financial problems led to all the 25 ports operated 
by the Commission being separated off and put under the 
control of the British Transport Docks Board Amongst 
these were the fishing ports of Hull, Grimsby (and 
Immingham), Lowestoft, Fleetwood, Ayr, Swansea, 
Hartlepool and Silloth. 

The financial circumstances of the fish docks at these 
ports in 1962 when the Board took over, were bad. They 
have since improved considerably under a policy of 
efficient management, more economic charges and 
improved working. A great deal remains to be done by 
way of capital development to improve facilities, particu- 
larly to handle the growing fleet of freezer trawlers, and 
the Board has a programme of capital development up to 
1972 involving expenditure of over 2J million ($6 mil- 
lion). Part of these capital funds will be provided by the 
central government. 

The improvement of facilities at these main ports is 
likely to continue although there will be some further 
changes in control and management for some of them 
when the Government policy of extended nationalization 
of all the large ports in the United Kingdom is imple- 
mented. Already there have been major re-organizations 
of harbour control on the Rivers Forth, Tyne, Tees and 
Humber which have affected fishing ports. In due course 
most of the larger fishing ports will come under the 
authority of the new Regional Port Authorities. 

Local authority ports 

Local authorities are responsible for operating many 
fishing ports. These include three of the main ports, 
viz. North Shields, Granton and Buckie, 14 of the more 
important minor ports, and many of the small ports. The 
authorities are the owners of the docks and facilities and 
usually provide the staff to manage and operate them. The 
fact that fish docks have not generally been profitable has 
probably been the cause of local authority involvement. 
In many cases, they have powers to make up deficits in 
annual harbour revenue from the rates but despite this 
the poor financial return at fishing harbours has not 
enabled them to accumulate sufficient capital to finance 
from their own resources the much needed improvement 
of old inefficient facilities. 

Harbour commissions and trustees 

Harbour commissions are responsible for 14 of the minor 
fishing ports and a number of the smaller ports. They 
have mostly been in existence for many years, some having 
been set up over 200 years ago under private or local Acts 
of Parliament. Normally they consist of representatives of 
the harbour users (in particular the fishermen) the local 
authority and, except in Scotland, independent com- 
missioners appointed by the appropriate Minister. Com- 
missions are normally limited in their function to the 
operation of the harbour and, unlike local authorities, 
have no income other than their revenues. They usually 
have the same access to capital finance as local authorities, 



i.e. grants or loans from the central government, and in 
the past considerable sums were made available for har- 
bour development. At one time many of the harbours at 
which this development took place had important fishing 
industries and their decline has left many substantial 
works unused and deteriorating. Those still operating 
suffer from their limited income and tend to be either less 
well developed and equipped or badly in need of substan- 
tial capital expenditure. 

Private ownership 

There has been little development of fishing harbours 
under private ownership. The only harbour of any size 
under private control is at Milford Haven where a private 
docks company was set up by private Act of Parliament. 
Even this is a special case since the company is bound to 
continue to operate the harbour even at a loss. Unlike 
other private companies it cannot wind up its business. 
The company has not been a financial success due to the 
decline in the local fishing industry and the absence of 
other industries to use the port. Sutton (Plymouth) is the 
only other private fishing harbour in England and Wales. 
Jn Scotland, Lossiemouth is the only private fishing har- 
bour of consequence but the owners do not distribute any 
profits. 

There are a few other private companies operating 
small harbours mainly as the owners of the adjoining 
private estates or small local industries. 

A few other small havens have facilities owned by 
Fishermen's Co-operative Associations, the Crown, the 
National Trust and River Authorities. These are only of 
minor importance. 



ESTABLISHMENT OF HARBOUR AUTHORITIES 

The majority of the harbour authorities in the United 
Kingdom have long histories. Those under local au- 
thority control grew up with their authority or were taken 
over from insolvent commissions, and those under rail- 
way ownership or independent commissions were estab- 
lished under special Acts of Parliament dealing with the 
individual needs of the locality. Since changes in their 
constitution or powers required special legislation such 
changes were few and the harbour authorities and their 
powers tended to become outdated. In 1964 the Harbours 
Act provided a much easier means of revising harbour 
authority powers and setting up new authorities. Under 
the new powers authorities can apply for revision orders 
under which the Ministers concerned may modify the 
constitution or powers in any way considered desirable. 



FINANCE 

Apart from the few largest, those authorities operating 
fishing harbours find it difficult to raise even limited capi- 
tal for development works. Even the largest in common 
with the largest commercial harbours are not able to 
finance entirely from their own resources the costly 
development now being undertaken or planned. Present 
policy is (a) to assist the inshore harbours with grants 
and/or loans for works of improvement etc., if the 
assistance will promote the maintenance or development 
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of the fishing industry; and (b) to extend to major ports 
the policy of 20 per cent modernization grants introduced 
in 1966 for commercial ports making a substantial con- 
tribution to facilities for international trade. 

In recent years, in England and Wales, only limited 
sums of Government money have been used for inshore 
harbours but in Scotland significant expenditure has been 
incurred, mainly for deepening harbours and the exten- 
sion of quays to accommodate the larger boats. The level 
of grant for inshore harbours is generally 50 to 75 per cent, 
with the balance from a loan or from the harbour 
authorities* own resources. Ministers can therefore exer- 
cise through financial interest considerable planning con- 



Minor Ports 



Harbour authorities' revenue is derived mainly from 
dues and charges. Under the Harbours Act 1964 harbour 
authorities are free to decide for themselves the level of 
dues and charges but users have the right of objection to 
Ministers against the charges levied. 

In Scotland, the Secretary of State may also assist with 
the dredging of inshore fishing harbours. Two dredgers 
are operated mainly for use at these harbours and the 
vessels are hired to the authorities at assisted rates. 



APPENDIX 

1967 LANDINGS IN THE UNITED KINGDOM 



Weight 



*Typeof 
Authority 


Harbour 


Value 
thousands 


BTDB 


Grimsby 






(including Immingham) 


13,700 


BTDB 


Hull 


12,800 


H.C 


Aberdeen 


7,900 


BTDB 


Fleetwood 


4,100 


BTDB 


Lowestoft 


2,700 


L.A. 


North Shields 


1,700 


H.C 


Fraserburgh 


1,400 


fH.C 


Granton 


1,200 


L.A. 


Buckie 


800 


BTDB 

Co. 


Milford Haven 


800 
600 



47,700 



3,590 
3,898 
2,118 
928 
457 
580 
507 
258 
177 
209 
123 

12,845 



JB.R. 


Mallaig 


L.A. 


Oban 


H.C. 


Peterhead 


H.C. 


Ullapool 


L.A. 


Lochinver 


L.A. 


Kinlochbervie 


H.C. 


Lerwick 


H.C 


Eyemouth 


Co. 


Lossiemouth 


Co. 


Gairloch 


L.A. 


Macduflf 


H.C. 


Newlyn 


L.A. 


Scarborough 


H.C. 


Bridlington 


H.C. 


Whitehaven 


L.A. 


Campbelltown 


L.A. 


Kilkeel (N. Ireland) 


L.A. 


Pittenween 


L.A. 


Arbroath 


L.A. 


Brixham 


H.C. 


Wick 


H.C. 


Scalloway 


L.A. 


Whitby 


H.C. 


Tarbert 


BTDB 


Hartlepool 


H.C. 


Anstruther 


H.C 


Scrabster 


H.C 


Whitehills 


L.A. 


Girvan 


H.C 


North Sunderland 


H.C 


Inverness 


L.A. 


Portavogue 




(Northern Ireland) 


H.C 


Stornoway 


Co. 


Plymouth 


L.A. 


Amble 


L.A. 


Gourdon 


Crown 


Ardglass 




(Northern Ireland) 



590 
630 
580 
550 
480 
430 
410 
430 
370 
330 
290 
290 
270 
270 
270 
270 
230 
220 
220 
210 
200 
190 
190 
180 
180 
170 
160 
140 
140 
130 
120 

120 
120 
110 
110 
110 

100 



"Type of Authority 

BTDB 

H.C. 

L.A. 

Co. 

BR. 

Crown 

t 

+ 



9,810 



British Transport Docks Board 

Harbour Commission or Trustees 

Local Authority 

Privately owned 

British Railways 

Owned by Crown 

Forth Ports Authority 

To be transferred to Independent 

Harbour Authority 
Partly State owned 



353 

348 

170 

525 

127 

121 

218 

110 

97 

68 

66 

62 

76 

70 

120 

60 

89 

53 

55 

56 

49 

96 

45 

78 

37 

35 

40 

31 

26 

43 

286 

54 
6O 
22 
22 
33 

35 
3.836 
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Fishing Port and Market Planning in Japan 

by M. Sekiguchi 



Planiftcation des centres de pfeche au Japon 

La communication d6crit 1'organisation administrative du d6ve- 
loppemcnt des ports de pdche japonais. Apres avoir examind les 
tendances nationales en matiere de production et de Involution des 
navircs, 1'auteur releve 1 'extreme importance de la peche dans 
I'fconomie alimentaire du pays. On s'attend a un accroissement tant 
de la demande que de la production de poissons et de produits 
derives. Depuis la fin de la Seconde Guerre mondiale. Involution en 
question a entrain^ un essor considerable des ports de peche, et le 
processus d'expansion et de modernisation devra se poursuivre. 

Celui-ci est favorise par I'existence d'un dispositif rationnel de 
planification des ports de pfcche et de programmes de dSveloppement 
de ces ports. L'auteur expose la classification des ports de peche 
ainsi que les attributions de 1'Etat, des autorites locales, des asso- 
ciations de cooperatives de pdcheurs, etc., en matiere elaboration 
de propositions pour la construction ou 1'agrandissement des ports, 
et passe en revue les diverses installations qu'exigent les ports de 
peche. 

II traite ensuite de la structure financiere du developpement des 
ports, en s'attachant aux circuits de distribution et aux systgmes de 
vente, de contrdle de la qualitg et de services communs des marchfcs. 
Enfin, il expose les tendances actuelles de Pindustrie et du materiel. 
en 6voquant leurs incidences sur Pactivite future, ainsi que la 
mdthode utilisee pour I'&ude et revaluation des propositions rela- 
tives aux ports de peche. 



La planiBcacidn de puertos y mercados pesqueros en el Jap6n 

Tras examinar la tendencia de la producci6n y dc las embarcacionc> 
en el Jap6n, los autores describen la formulaci6n de planes adminis- 
trativos para la construcci6n de puertos en el pals. Mencionan la 
enorme importancia de la pesca rn la economia alimentaria del pais 
y creen que aumentara la demanda y producci6n de pescado y sus 
productos. Debido a este aumento, los puertos pesqueros se nan 
desarrollado considerablemente desde que acabo la guerra y con- 
tinual el proceso de expansi6n y modernizaci6n, proceso que facili- 
tan un sistema bien definido de planificaci6n y programas de con- 
strucci6n de puertos pesqueros. 

Se explica la clasificacion de los puertos pesqueros y se describen 
las responsabilidades del Gobierno, de los gobiernos provinciates, 
de las cooperativas de Pescadores, etc., en la formulaci6n de pro- 
puestas para la construccidn y ampliation de puertos. Se examinan 
las diversas instalaciones necesarias para los puertos de pesca. 

Se examina la estructura financiera del desarrollo portuario y los 
sistemas de distribuci6n y de venta, de regulaci6n de la calidad y de 
servicios dc mercadeo comunes. Los autores terminan examinando 
las tendencias actuates en la industria y su material y estudian las 
repercusiones que tendran en las actividades futuras. Explican en 
especial, el proceso de preparaci6n y evaluation de las propuestas 
relativas a los puertos. 



JAPAN is a wholly sea-girt country consisting of a 
chain of four major islands extending from north 
to south with several thousand minor islands which 
constitute a main part of the East Asian Festoon. 

A geographical feature of Japan is that the land is 
mountainous and is short of plains except for the narrow 
coastal area, and for want of natural resources she has had 
to depend largely upon the sea. So fisheries have long 
been a very important industry. 

Fortunately, Japan is surrounded by rich fishing 
grounds where warm and cold currents meet, and her 
fishing industry occupies a very high place in the world. 
Today, she has a fishing fleet of about 380,000 vessels 
large and small, working on coastal, offshore and pelagic 
fishing grounds. Her fisheries production runs into 
7,100,000 tons a year (in 1966, excluding whales) which 
amounts to approximately one-eighth of the world's total. 

In addition to fishing in oceanic and inland waters, 
shallow sea cultures of fish, shrimp, shellfish, seaweeds, 
pearl, etc., are carried out. 

Production is increasing every year and about 1 14 per 
cent increase was achieved from 1960 to 1966. 

The fishing fleet is also increasing yearly. The total 
gross tonnage in 1966, for example was 2,260,000 gross 
tons which equals 130 per cent of the 1960 total gross ton- 
nage. Powered vessels comprise about 90 per cent of the 
total gross tonnage and increased to 230,393 in 1966 or 
by 137 per cent over 1960. 



The largest fishing vessel in Japan is a whaling mother 
ship of 27,000 gross tons. Table 1 indicates the increase of 
the fishing fleet of Japan in the last few years, and Table 2 
shows the number of powered fishing vessels in 1966 by 
tonnage. 

Demand for fisheries products 

In Japan, 80 per cent of fisheries products are consumed 
as foodstuffs and 20 per cent as non-foodstuffs. The 
Japanese depend for 60 per cent of their animal protein 
food needs upon sea products. The kinds offish served as 
food in Japan are extremely numerous, their variety 
exceeds 200. And the fisheries also produce non-foodstuff 
products for fish culture or feeds for livestock. It is 
believed both demands for fisheries products will rise 
more and more in future; to satisfy this increasing de- 
mand, increased domestic production is deemed indis- 
pensable. 

Workers engaged in fisheries 

Workers in fisheries numbered about 610,000 in 1966, and 
71.3 per cent were engaged in the coastal fishery. In 
recent years, the flow of labour from primary to secon- 
dary or tertiary industry has been heavy because of the 
high development of the Japanese economy. As a result 
there is a nation-wide labour shortage; and the number of 
workers in fisheries is decreasing. 
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TABLE I. TRENDS OF THE FISHING FLEET DEVELOPMENT 



YEAR 


FISHING VESSELS ON TIDAL WATERS 


FISHING 
VESSELS ON 
NON- TIDAL 
WATERS 


TOTAL 


POWERED - VESSELS 


Number 
of non- 
powered 
vessels 


TOTA L 


POWERED 
VESSELS 


N ON- POWERED 
VESSELS 


TOTAL 


Number 


Tonnoge 


Power 


Number 


Tonnage 


Number 


Tonnage 


Number 


Tonnoge 


Number 


Tonnoge 


Number 


Tonnage 






tons 
(1,000) 


HP 
(1,000) 






tons 
(1,000) 




tons 
(1,000) 




tons 
(1,000) 




tons 
(1,000) 




tons 
(1,000) 


1955 


142,265 


1,067 


2,834 


243,457 


385,722 


1,315 


29,866 


17 


144,421 


1,070 


271,167 


261 


415,588 


1,331 


I960 


165,602 


1,564 


3,908 


195,114 


360,716 


1,741 


20,012 


13 


168,470 


1,568 


212,258 


185 


380,728 


1,753 


1965 


217,156 


2,054 


5,683 


163,988 


381,144 


2,176 


22,106 


14 


221,375 


2,060 


181,875 


146 


403,250 


2,205 


1966 


226,045 


2,128 


6,030 


153,025 


379,070 


2,250 


20,491 


14 


230,393 


2,134 


169,166 


129 


399,561 


2,264 



Statistics Table of Fishing Vessels 
Fisheries Agency, Ministry of Agriculture 
and Forestry Japan. 



TABLE II. BREAKDOWN OF POWERED FISHING 

VESSELS ON TIDAL WATER IN 1 966 



Tonnage 


Number 


Tonnage 


0-4.9 T 


200,278 


200 T -499 T 


5T_9T 


8,204 


500 T -999 T 


IO T -14 T 


4,104 


1,000 T - 


15 T ~19 T 


3,155 




20 T -29 T 


1,445 


Total 


30 T -49 T 


3,383 




50 T -99 T 


3,447 




JOO T -199 T 


891 





Number 

867 
106 
168 

226,045 



T Statistical table of fishing vessels, Fisheries Agency, 
Ministry of Agriculture and Forestry, Japan 



However, the fish catch per fisherman is increasing 
remarkably as the result of highly efficient fishing boats as 
well as the improvement of other fishing techniques. 



PRESENT SITUATION OF FISHING PORTS 

Fisheries in Japan have been in existence from early 
times, and fishing port construction, according to some 
documents, is more than 400 years old. As for the develop- 
ment of ports for modern powered vessels engaging in 
distant water fisheries, construction was started in 1908 
under Government subsidy. 

Systematic activity for the construction and improve- 
ment of fishing ports under Government subsidy started 
in 1918 and since then has continued incessantly. Thus, 
many fishing ports have been constructed and simul- 
taneously technical experience, knowledge and know-how 
have been accumulated throughout this period of more 
than half a century. 



Japan has a coastline, about 26,000 km (16,000 mi) in 
total, in comparison with her area, on which as many as 
3,900 fishing ports are distributed. 

As the fishing port is the primary basis of fisheries, to 
ensure successful fishing activity, it is of vital importance 
for facilitating the development of the fishing industry to 
provide efficient fishing ports and to carry out their 
proper maintenance and management. From this point 
of view, the Fishing Port Law was enacted in 1950. This is 
the basic Law for the administration of fishing ports in 
Japan. A long-term and country-wide plan was laid down 
for port development starting in 1951. The programme 
was twice renewed, with changes of fisheries conditions 
and the Third Fishing Port Development Programme 
(started in 1963) is now in progress. 

Fishing ports are classified under various headings as 
below: 

General usage and legal classification: 

(a) Fishing ports which are almost 
exclusively (for their major 

portion) used for fishing purposes 2,800 ports 

(b) Fishing ports co-existing with 
commercial ports and industrial 

ports 1,1 00 ports 

Type of fishery 

(a) Fishing ports principally used for 

pelagic fishery 20 ports 

(b) Fishing ports principally used for 

off-shore fishery 1 50 ports 

(c) Fishing ports principally used for -. 
fresh water fishery 40 "ports 
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Fig. 1. Principal fishing port* of Japan. 
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TABLE HI. QUANTITY OF LANDING AT PRINCIPAL FISHING PORT IN 1966 



(Unit- ton ) 



No. 


NAME OF PORT 


LANDING 


No. 


NAME OF PORT 


LANDING 


No. 


NAME OF PORT 


LANDING 


1 


Tokyo 


270,984 


9 


Choshi 


139,286 


17 


Honosaki 


67, 209 


2 


Hachinoe 


255,169 


10 


Karatsu 


136,264 


18 


Hamada 


65, 984 


3 


Nagasaki 


246,264 


II 


Kesennuma 


101,812 


19 


Sakai 


53,475 


4 


Hakata 


238,600 


12 


Shimizu 


90,802 


20 


Rausu 


51,736 


5 


Shimonoseki 


235,135 


13 


Ishinomaki 


82,123 


21 


Makurazaki 


51 ,479 


6 


Kushiro 


222,731 


14 


Shiogama 


81 ,996 


22 


Abashin 


51, 140 


7 


Yaizu 


193,161 


15 


Misaki 


74,961 








8 


Wakkanai 


168,143 


16 


Monbetsu 


73,100 









Annual Report of Marketing Statistics of Fishery 
Products (including Processing, Distribution), 
Ministry of Agriculture and Forestry, Japan 



(d) Fishing ports principally used for 
coastal fishery, culture fishing and 
shelter, etc. 

The geographical location of the principal fishing ports 
in Japan are indicated in fig 1, and their landings in 1966 
are shown in Table 3. Fishing ports of more than 1,000 
tons of fish landings a year amount to nearly 740. 



GOVERNMENT AND LOCAL RESPONSIBILITY 

The system for developing, maintaining, and managing 
fishing port facilities in Japan is characterized by the 
Fishing Port Law. The development of the fishing port 
facilities which are considered as having highly public 
utility (such as breakwater, channel, basin, quay wall etc.), 
are executed by the public investment of central or local 
governments. 

The kind of roles which central government, local 
government and private enterprise generally play in 
developing, maintaining and managing the ports and 
markets are as follows: 

Central government 

(a) establishes the basic plan (on a long-term and 
nation-wide scale) for the development of 
fishing ports 

(b) subsidizes the local government in the execution 
of fishing port construction 



(c) assists fishermen's co-operative associations and 
private fishery firms through loans in developing 
Remainder facilities such as auction hall and cold storage. 

Local government 

(a) assumes the responsibility of management and 
maintenance of the fishing port 

(b) subsidizes the fishermen's co-operative associa- 
tion in the construction of land facilities. 

Co-operative associations and private firms 

(a) the fishermen's co-operative association develops 
and manages, with loan or subsidy certain land 
facilities 

(b) the private fishery firms develop and manage, 
with or without loans from central government, 
certain land facilities. 



FISHING PORT LAW 1950 

Designation of fishing ports 

The Minister of Agriculture and Forestry shall, upon 
consulting with the Fishing Port Council, and upon hear- 
ing the opinion of the governor of the prefecture con- 
cerned, determine the names, types and areas of fishing 
ports and carry out their designation. 

Fishing port council 

The Fishing Port Council composed of members chosen 
for their experience in fishing ports matters, under the 
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supervision of the Minister of Agriculture and Forestry, 
examines and discusses problems relating to fishing ports, 
and submits to the administrative offices concerned its 
recommendations. 

Fishing port development programme 

The Minister of Agriculture and Forestry shall determine 
the Fishing Port Development Programme and present it 
to the Cabinet Council for decision. 

Management body (manager) of fishing ports 

The Minister of Agriculture and Forestry shall, according 
to the standard determined, and upon consultation with 
the Fishing Port Council and the governor of the prefec- 
ture concerned, designate the local public entity having 
that fishing port in its area, as its fishing port management 
body. 

The extent of central government subsidy to local govern- 
ment 

When the local government executes a project of con- 
struction it will receive a central government subsidy for: 

(a) Basic facilities 

(b) Land facilities 

(i) Transporting facilities 
(ii) Land for fishing port facilities (only for public 
use) 



Fishing ports organization at central and local government 
levels 

The organizational control of fishing ports at central and 
local government level are outlined in figs 2 and 3 (with a 
typical case illustrated). 



e, FORESTRY 
AND FISHERY DFPT 



PREFECTURE 



1 FISHING PORT 



-E 



PLANNING UNIT 
MANAGEMENT UNIT 
CONSTRUCTION UNIT 



-FISHING PORT REPAIR AND CONSTRUCTION OFFICES 



CITY, TOWN, AND 
VILLAGE 



1 AGRICULTURE, FORESTRY- 



FISHERY SECTION - 



' MSMING PORT UNIT 



Fig. 3. Organization in local administration. 

Finance 

The fishery financial structure can be roughly divided into 
the following two types: 

(a) The system by which national public funds are 
provided for medium scale fishery management 
and coastal fisheries by the Agriculture, Forestry 
and Fisheries Finance Co-operation 



CO 
IU 
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o 



o 

E 
o 

LL. 
O 



MINISTER'S SECRETARIAT 

AGRICULTURE AND FORESTRY 
ECONOMIC BUREAU 

AGRICULTURAL ADMINISTRATION 
BUREAU 

AGRICULTURAL LAND BUREAU 

LIVE-STOCK BUREAU 

RAW SILK BUREAU 

HORTICULTURAL BUREAU 

AGRICULTURE, FORESTRY AND 
FISHERY RESEARCH COUNCIL 



(Institutes, Laboratories 25) 

AGRICULTURAL ENGINEERING 
RESEARCH STATION 



4 



GENERAL AFFAIRS DEPARTMENT 

LAND IMPROVEMENT DEPARTMENT 

HYDRAULIC DEPARTMENT 

CONSTRUCTION DEPARTMENT 

FISHERY ENGINEERING 

DEPARTMENT 



FOOD AGENCY 
FORESTRY AGENCY 
FISHERIES AGENCY 



DIRECTOR'S SECRETARIAT 
FISHERY ADMINISTRATION DIVISION 
PRODUCTION DIVISION 
RESEARCH DIVISION 
FISHING PORT DIVISION 



-i 



1st LABORATORY 

2nd 

3rd " 



(in charge of 
fishing ports) 



{: 



PLANNING SECTION 
CONSTRUCTION SECTION 



Fig. 2. Organization in central government. 
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Fig. 4. Distribution channels. Numbers refer to manners of transaction described in Table 4. 
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(b) The co-operative system, which connects the 
Federation of Credit Fishermen's Co-operatives 
and the Central Co-operative Bank of Agricul- 
ture and Forestry to the fishermen's co-operatives 
by area or by type. 

Rate structure 

The fishing port manager provides management regula- 
tions for the ports under his management. The fees for 
the use of port facilities and the collection of such fees are 
defined in such regulations. The fees are related to the size, 
length of berth being used, and the period of time, for 
each facility in the port. 

The principal marketing channels 

The typical channels of distribution of marine products 
are illustrated in fig 4. There are some other specialized 
channels. The main route indicated is: 

(a) The catcher lands the product at the fishing port 
and consigns the same for sale to a wholesaler 
at the primary market (a group of catchers often 
acting as a producing market wholesaler) 

(b) The primary market wholesaler sells the pro- 
ducts to a market middle-man by auction 

(c) The primary market middle-man sorts out the 
products he has purchased, for shipment to the 



TABLE IV 



Number Form of transaction 
(1) Consignment or contract 



(2) Auction or bidding 



Description 



(3) 



Direct purchase 
Direct selling 



Transactions are generally 
made on consignment, but a 
form of contract called "Sashi" 
with the minimum price fixed 
is often observed 

"Bid up** is the practice, but 
"bid down** system is also 
employed. Usually, the bid- 
ding is made in public but, in 
some instances, is made in the 
form of tender 

Prices are determined by 
negotiation between the seller 
and the purchaser 



consuming market, for processing, for fresh con- 
sumption and for cold storage. The products to 
consuming markets are consigned for sale to 
consuming market wholesalers 

(d) The consuming market wholesaler sells to a con- 
suming market middle-man by auction 

(e) The consuming market middle-man directly sells 
to a retailer 

(f) The retailer directly sells to consumers. 

The presence of the primary market and of a great con- 
sumption of marine products in the fresh state may be 
cited as the special features of the distribution system in 
Japan. There are three selling systems normally used, 
namely; auction sale, consignment sale and direct sale 
(fig 4 and Table 4). The quality of a marine product is 
generally judged from the freshness, sanitary condition 
and size aspects. Judgement of quality is made by the 
middle-man through inspection at the time of auction in 
the market. Testing the freshness and sanitary condition 
by scientific means is still in the laboratory stage and is 
not practically applied. 

Suitable means of storage are used throughout the 
distributing stages as presented in Table 5. To avoid loss 
in sales due to a deterioration in freshness. 

At the fishing port market, various services are offered 
by the administration of the market, wholesalers, middle- 
men and other participants in the trade including: 

(a) Maintenance of hygienic conditions in the facility 

(b) Provision of a financial service for settlement of 
transaction accounts 

(c) Transportation of products within the market 

(d) Information service 

(e) Supply of ship requirements such as water, ice. 
oil, food etc. 

(f) Storage accommodation 

(g) Crew welfare and amenity services. 

Market news and information service 

For stabilization of the price of marine products and the 
improvement of the distribution system the Federation of 
Fishermen's Co-operative Associations, since 1967, pro- 
vide a service of market news and information. 



Procedure 
1 . Freezing and cold storage 



2. Salting 
Drying 
Smoking 

3. Paste 

4. Canned 

5. Miscellaneous 



Purpose 
(i) Storage 

(ii) Carriage 



Storage 

Storage 
Storage 

Storage or 
carriage 



TABLE V 
Place 
Production and consumption sites 

Sea 

Railroad 
Road 

Mainly at the production site 



Any place 



Remarks 

Capacity in 1965: Ice making, 30,000 tons/day, 
freezing, 15,000 tons/day; and cold storage. 
5,300 m 3 

Number of vessels having freezing equipment in 
1963: 1,513 
4,764 cars in 1965 
744 cars in 1965 ' 

Plants are generally small in the scale 

The plants range from large to small in the scale 
The plants are generally of large scale 

The products are often ice packed for storage and 
carriage 
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FUTURE PLAN FOR DEVELOPMENT 

The existing fishing port system presents the following 
problems: 

(a) The demand for marine products is increasing 
so greatly that more fishing port facilities have to 
be developed 

(b) The size of fishing vessels has increased so much 
in recent years that a new type of facility is 
required 

(c) Improvement of the distribution system is 
expected and port facilities should be remodelled 
to meet this demand. 

For these problems a new development programme 
aiming at the improvement and development of port 
facilities is being planned by the government. 

The programme contents will be put into operation 
a five-year programme starting in 1969. 

The preparations for the new fishing port develop] 
programme currently being made are: 

(a) Investigation of the present conditions of fishing 
port facilities, including an investigation of future 
usage 

(b) Estimation of the demand for marine products 
based on the trends in the various sectors con- 
cerned such as population growth, national pro- 
duction, income elasticity, live-stock production, 
etc. 

(c) Estimation of production of marine products, 
based on the resources, number of workers 
engaged in the industry, etc. 

(d) Examination of the potentialities of fishing ports 
in relation to their locations, production, pro- 
cessing and distribution 

(e) Determination of the future investment require- 
ments for development of fishing ports 

(f) Determination of the geographical distribution 
of the fishing ports. 

The statistics of the various elements essential in the 
programme preparation are now being examined in order 
to predict the conditions pertaining in the industry 
throughout the period of the programme, which is 
scheduled for completion in 1978. 



DISCUSSION 

GOVERNMENT AND INDUSTRY ROLES IN 
HARBOUR DEVELOPMENT 

Hovart (Belgium Chairman) said normal functions of govern- 
ment, whether central or local, were usually the following: 
training, research and studies, planning and construction, 
improvements and modernization, repairs and maintenance, 
coastal protection, infrastructure, financial assistance and 
support, management legislation, and other port and market 
facilities. The list of activities was not complete, but generally 
speaking, it would be the government who must promote and 
encourage the development of fisheries. These activities might 
be carried out directly or indirectly through another public 
body or even through a private association sponsored by the 
government. 
The role of private industry was equally important. Private 



industry took part in many government activities, for instance, 
as consultant or contractor regarding repairs, maintenance, 
and management of the port facilities. On the other hand, 
industry also provided servicing or functional facilities, for 
instance, cold storage, ice plants, warehouses, ship-yards, 
machine shops, freezing plants, and processing plants. Whereas 
the role of private industry was essentially based on economic 
interest and business operations, there were many reasons 
why government should play a part in harbour development. 
Fisheries development should be incorporated into an overall 
national economic development programme, and attention 
given to the development of fishing port facilities. The necessity 
of training and experience was emphasized otherwise some 
investments would be unused. 

Government might also be faced with an increasing demand 
for fishery products, so that its basic policy was to increase 
production or improve productivity. The investment required 
was normally very extensive and usually not very profitable. 
For this reason the general national interest was involved, 
and government had to achieve co-ordination between the 
ports to obtain optimum development. It was therefore 
necessary to determine respective responsibilities and to 
establish a control system. Nevertheless, it was quite clear that 
government and industry must work together to develop a 
healthy fishery industry. 

Thailand's progress 

Karnasut (Thailand) described the role of the Government in 
developing fishing ports in Thailand. The Government con- 
sidered fisheries development as a part of the countries overall 
economic development programme. To facilitate the catch 
reaching consumers, several landing piers at major fishing 
villages had been established. These medium and large sized 
quays, were built and financed entirely by the Government. A 
Fish Marketing Organization was established in 1953 as a 
branch of the Ministry of Agriculture. Its duties included the 
operation of wholesale fish markets in Thailand, the control 
of the marketing system, and the promotion of fishermen's 
welfare. Fishing port construction was being planned by the 
Fish Marketing Organization. At present 26 landing ports 
existed in Thailand, seven of which belonged to the Fish 
Marketing Organization, and of this number, two were whole- 
sale fish markets. Thailand was very interested also in develop- 
ing fishing harbours but high costs were delaying action as the 
budget was limited. 

Lisbon's new fish harbour 

Cardoso (Portugal) said that, although it was not a large 
fishing port, Lisbon harbour dealt with something like 55,000 
to 60,000 tons of fresh fish per year, not including landings of 
frozen fish and crustaceans. Considerable quantities of salted 
cod were also landed in Lisbon but not normally at the new 
fishing harbour. It had completely different methods of sale, 
pricing and processing. The Portuguese had been quite pleased 
with the new harbour, and, since attending the Conference, he 
felt even more pleased because it appeared that they had 
avoided quite a few pitfalls that threatened new fishing har- 
bours. This good result stemmed from the co-operation 
between Government and industry in developing the harbour. 
The intervention of Government had been necessary because 
the industry alone was not capable of financing the whole 
scheme. Financing was the first necessary function of Govern- 
ment in relation to fishing harbours. All the details of the 
financing scheme, which were indeed quite attractive, were 
described in the Docapesca paper. The Government knew 
that the facilities to be built, although of convenience to the 
industry, benefited the public and therefore it provided the 
funds. The building of the harbour started in 1948 but 
studies had been carried out in co-operation with the industry 
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for some years previously. The programme foresaw several 
phases of development to be taken slowly but steadily. 
Construction was still going on and expansion was always 
provided for in every move. Although this was slower than the 
industry desired it avoided costly mistakes. 

The constitution of the managing company reflected the 
equilibrium between the industry and the public interest that 
was sought and obtained. The main partners were the Lisbon 
Town Council, the vessel owners and the fishermen, through 
their respective guilds, and any private or corporate body in 
the fishing business in or near Lisbon was given a chance to 
participate in the venture and was of course interested in its 
success. 

In a previous session it had been said that as far as fishing 
was concerned all countries were developing countries and 
Portugal certainly was. Fish were of prime importance to it 
and, in spite of all difficulties and the fact that the Portuguese 
had been fishing for centuries, it was necessary to develop 
fishing to the utmost. The construction and operation of this 
harbour should be a good example for anybody interested. 

Educating public demand 

Cormack (Canada) said that he had not had time to read the 
detailed paper about the Docapcsca project but it appeared 
that they had made considerable progress in up-dating the 
fishing industry in Portugal. He would like to draw attention 
to the Portuguese participation in the retail trade and the com- 
bined attempt to promote the consumption offish in a practical 
manner. 

Many practical ideas and theories had been advanced in the 
Conference, but it was not possible to ignore the basic facts, 
one of which was the acceptance and ultimate consumption of 
fish by the public. This demanded extensive promotion as 
fish could only be sold in increased volume if it was presented 
properly in top quality. Also important was the education of 
the housewife and catering establishments in cooking pro- 
cedures, not forgetting education at school level. His experience 
in demonstrating to groups was that, in the general opinion of 
the public, fish was not fish unless it had a fishy smell. This 
was an erroneous opinion and efforts must be made by the 
industry, with government participation, to eliminate the 
general idea that fish was a second class food. Docapesca had 
included in their general scheme a system of promotion and 
selling from mobile stores which was a radical step in the 
industry. Perhaps it was too early to make any definite state- 
ment but he was sure that participants would be interested to 
hear if this very vital segment of the industry was meeting with 
the anticipated success. 

Lopez Gutierrez (Mexico) commented on education and train- 
ing programmes in connection with fish consumption. In 
Mexico the problem of fish consumption was very great 
because the people did not have very strong preferences for 
fish. A government organization handling distribution of fish 
products in Mexico City recently introduced an education 
programme, not only by distributing cabinets for frozen fish 
in various shops but also by opening a restaurant where 
all kinds of Mexican dishes were served, replacing meat by 
fish or turtle. The results obtained had been very good. A 
recipe book was now under preparation which would include 
all types of recipes based on fish so that housewives might co- 
operate in promoting fish consumption in Mexico. 

Cardoso (Portugal) said that the promotion scheme in Lisbon 
was developing very well. The consumption of fish by people 
living by the sea was already quite high, and was increasing 
even there, due to the better prices offered and the fact that 
people were taught better ways of preparing and serving fish. 
However, the greatest improvement in fish consumption was 
occurring inland where fresh fi$h was previously seldom 



available. The diet of people was now improving due to the 
promotion scheme introduced by Docapesca. 

Norman (UK) referred to the diverse pattern of port ownership 
in the UK and the improved financial position of certain ports 
resulting from rationalization. One important point was the 
inability of many ports, including even the largest, to finance 
their own development plans. To assist modernization, govern- 
ment grants and aid were available to all commercial ports 
plus additional grants to fishery harbours. Finally, there was a 
government plan for public ownership of the larger ports which 
would entail the setting-up of a National Ports Authority and 
some seven regional authorities. It was hoped this would lead 
to the improvement of conditions for the local fishing indus- 
tries at the ports. 

Frozen fish in Spain 

P&ez Bellod (Spain) described how the Spanish Government 
and private industry were co-operating in the development of 
fisheries by introducing frozen foods on a large scale. The 
marketing network for fresh fish had not been able to absorb 
the large quantities of frozen fish that were landed in Spain 
during the last few years since there were very great problems 
involved in storing this fish. Frozen fish could be sold to the 
consumer at a price 50 per cent lower than for fresh fish of the 
same quality, but the large firms and shipowners had found it 
necessary to open up their own frozen fish markets. They had 
to organize cold storage trucks, cold storage in the main 
consumption centres and for chain shops in areas far from the 
main centres. They even established a pilot centre where they 
sold only frozen fish prepared in all sorts of ways, whole fish 
and fillets, sliced and even semi-processed dishes. It was also 
necessary to publicize this through TV and radio and 
the television campaign, for instance, not only included slogans 
"From the sea to the table" but also gave recipes. All these 
efforts had succeeded in that it was now possible to dispose of 
the frozen fish fairly smoothly. A better balance between pro- 
duction and consumption had been established with a gain to 
the consumer sector due to the lower prices of frozen fish. 

Hjul (UK) mentioned that a recent FAO booklet "Fisheries 
in the Food Economy*' referred to the need in developing 
countries to build up the infrastructure to handle the catch of 
improved fishing fleets. It made the important point that 
adequate ports and distribution systems might be as important 
as catching capacity. In this connection he said that he was 
very interested to hear about the mobile fish shops, which 
were working in Portugal. These travelling shops might be a 
means of improving fish supplies and also of encouraging fish 
consumption in some developing countries. 

Planning in Poland 

Bniski (Poland) describing the part played by the Government 
in Poland in developing fisheries said that it was his general 
impression that many people were convinced that everything 
was decided by the Government in Poland. This, however, 
was not entirely true. The central planning, and the decisions 
regarding the direction and extent of the development of 
fisheries, were in the hands of the Ministry, but the local 
administrative centres throughout the country had the right to 
submit their own suggestions. These were then considered by 
a scientific commission and submitted to the Ministry. In the 
end the State enterprises had the possibility of choosing among 
alternatives for their own implementation. He emphasized 
that it was very difficult to promote fishery development with- 
out government aid. The question was what sort of aid the 
enterprises should expect from the government. 

In the first place the Government should prepare plans for 
development, and give directions as to what policy should be 
adhered to. Secondly, help was needed for the basic invest- 
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ments, for example, in extending the fishing fleet. Investment 
assistance for harbours was necessary because it could not be 
considered desirable first to extend the fleet and then follow 
up with extending harbours. Such a shortage of landing facili- 
ties for the boats would entail losses. Therefore Poland 
planned and constructed harbours first and then the fleet 
second. This co-ordination of planning was the main advan- 
tage of a planned economy. Cold chains should be based on 
previous planning and co-ordination of efforts between all 
parties concerned. This could be quite easily done in Poland 
as all co-ordination work was done by the Government, 
receiving suggestions and proposals from the fishing industry 
itself. Thus the Government obtained the necessary informa- 
tion as to the different lines of thought and tendencies pre- 
vailing within the industry. In conclusion he said the Polish 
enterprises were not forced to accept the directions given by 
the Government; they just proceeded according to economic 
aspects. They had to submit an economic reasoning and their 
balance sheets. This was a sort of control system. 

Position in Germany 

Metoers (Federal Republic of Germany) gave a brief descrip- 
tion of the fishing port situation in Germany, including the 
different small fishing ports, but mainly the four big ones, 
Cuxhaven, Kiel, Hamburg and Bremerhaven. On the infra- 
structure of the ports, he stated that the different Lander 
governments were responsible, and also for the construction of 
all the buildings needed for the deep-sea fishery, such as cold 
stores, factories, and new types of processing plants. All this 
formed part of the industry, with the Government and its local 
agencies, as well as the marketing companies, working together 
on the basis of an exchange of opinions. It was essential that 
they adapted to present-day requirements and changes in the 
fishing industry, and that the changes in the industrial struc- 
ture should be taken into consideration when planning and 
constructing new ports. 

Tapiador (Philippines) said ports were expensive affairs and 
that capital was scarce in most countries. The financing prob- 
lem in the Philippines was therefore the major block to har- 
bour development. In fact, without the present pledge of 
assistance from the Asian Development Bank, his country 
would hardly be in a position to start establishing her first 
fishing port. He asked the Conference for information 
on financing schemes in existence, whether international, 
regional or national, which could be made available to 
member countries, thus emphasizing the role of financing 
institutions in fishing port and market development, in addi- 
tion to the roles of government and industry. 

Boorgois (FAO) said that the member from Spain had 
explained the great efforts made in his country for developing 
the frozen fish products market. He would like to know how 
long it was necessary to keep up these efforts to "obtain profit- 
able commercial returns, and the amount of the investment 
involved. 

Progress to Spain 

Ptrez Bellod said that he was not able to give definite figures. 
The first landings of frozen fish in rather small quantities 
started in 1962, and the rapid development of this fleet, which 
was subsidized by the Government, was carried out in the 
following four years and was still going on. The first serious 
problems of stocking frozen food came up in 1965 and 1966. 
The setting up of the marketing network had been carried out 
by different private enterprises, usually large ship owners and 
producers offish. Sales prices for frozen fish were much lower 
than for fresh fish, therefore in a relatively short time sales of 
frozen fish had increased to a great extent, without reducing 



fresh fish prices, no doubt since new market sectors had 
absorbed such large quantities, up to 100,000 tons in 1967. 
The financing of these networks was in some instances done by 
credit loans granted by the Government or had been carried out 
by the enterprises themselves. He regretted that the amount of 
these investments could not be quoted but as Director of the 
Port of Vigo his impression was that such investments were 
quite profitable. 

Co-operation to Japan 

Yoshikuni (Japan) stated that Fishermen's co-operatives 
played an important role in the development of fishing ports 
in Japan, as practically all fishermen belonged to them. Besides 
production control and administration of the fish market, the 
co-operative usually initiated the port development plan, 
which it submitted to the local and central government for 
approval of subsidies. The government carefully considered 
and evaluated the plans and made the necessary alterations. 
An interesting point was that the co-operative also bore a part 
of the cost. An advantage was that the desires of fishermen 
were well reflected. This might become disadvantageous, 
however, if the government failed to integrate the demands of 
co-operatives into a well co-ordinated plan for an entire region. 
The Government was now encouraging a merger of co-opera- 
tives to meet the new situation of larger vessels with larger 
fishing grounds, and the need for more concentrated landings 
at major centres with advanced marketing and processing set- 
ups. 

Hildebrandt (Netherlands) said that he had the impression 
that if an industry outside fisheries settled in a fishing region 
or village, the typical fishery climate would be destroyed and 
the fishermen would leave the fisheries and enter the new 
industry. He asked whether government had a task to protect 
the fishing climate and avoid settling new industries in fishery 
regions and villages. 

To protect coastal fisheries 

Winninger (Federal Republic of Germany) in reply, stated that 
some action ought to be taken to exclude other industrial 
activities from typical fishing regions. In a fishery, however, 
the situation was that the enterprises in question also pro- 
duced other nutritional products, besides fish. With regard to 
deep-frozen fish for instance, there was usually a general food 
producing concern involved in the production. In Germany 
other industries were settling in some fishery ports and it often 
happened that the fishermen turned to industry instead because 
of the higher wages. Therefore the fishery climate was in 
danger of disappearing which was a serious problem. 

He then discussed to what extent certain groups of investors 
in the fishing industry should be aided by government, and 
was of the opinion that it was necessary to look at the type of 
fishery practised. In the small sized fishery embracing coastal 
and cutter operations, he said there was no tendency for bigger 
capital enterprises to enter this activity as the operations were 
usually confined to family concerns. But the question looked 
completely different if deep-sea fishing was considered, because 
there the development was towards bigger ships and bigger 
units and for these investments considerable financial support 
was needed. These investments were beyond the reach of 
smaller fishermen, so if a large-scale development of deep-sea 
fishing was desired, people were needed who would be willing 
to invest substantial sums. In Germany this type of develop- 
ment was encouraged today. 

What Vietnam did 

Thanh (Vietnam) stated that in the Vietnamese general 
fisheries development programme the Government had 
specially focussed on developing fishing ports. Over a period 
of 10 years they had thus been able to build 16 average sized 
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and small fishing ports. He outlined the general classification 
of fishing ports in Vietnam. These ports were located along the 
coast line, usually made of reinforced concrete, and were 
adequate for landing fish. However, there existed also, fishing 
ports along rivers because of the vast river network where 
fishing was of great importance. Along the coastline natural 
shelters existed and small fishing communities and villages 
were encouraged to build what might be called "mini-ports" 
consisting of a jetty and a shed so that from 10 to 20 tons of 
fresh fish could be landed for local consumption. In average 
small sized ports there existed freezing storage houses where 
any surplus production could be stored. In Saigon a large port 
was under construction. As to the sort of giant ports seen in 
Cuxhaven and Bremerhaven, it was at present impossible to 
build these in Vietnam. The administration of ports was by 
local authorities and co-operatives. 

HHdebrandt (Netherlands) said that in his opinion an auction 
could only function if there were enough buyers. He was 
anxious to hear views on this question for instance, must the 
government try to concentrate smaller auctions ? 

Lindskog (Sweden) said that it was necessary to have a certain 
number of buyers. In Gothenburg for instance, 1 5 months ago, 
there were 52 wholesalers buying at the auction, but now there 
were only 25 left. If there were too few buyers, there was a 
danger of a price cartel which was of no use to anybody. In 
such a situation it would be better to have a fixed price system. 

To share responsibility 

Tielenius Kruythoff (Netherlands) said on the roles of govern- 
ment and industry, it was his conviction that government 



should limit itself to help in the structural sphere, and not give 
any help in the sphere of operations, as it should be the ulti- 
mate goal of government to enable existing or newly estab- 
lished enterprises to stand on their own feet without need of 
permanent support. Only when this aim was reached could it be 
said that there had been established a sound economic 
activity in the area concerned, while in the opposite case if 
permanent support was necessary economic reality would be 
falsified. 



Kube (Federal Republic of Germany) said intervention by 
government to improve social conditions of the coastal popu- 
lation was a good thing and should be recommended if neces- 
sary. This aid would, for instance, involve transfer of workers 
from fish processing plants and fishermen to other more 
profitable occupation. 

Lyon (USA) and Scheiner (IBRD) said that the discussion had 
shown that government and industry roles in harbour develop- 
ment varied from country to country according to the pre- 
vailing geographical, historical, economical and political 
conditions. There were, however, certain functions which 
were fairly similar from one country to another. Regarding 
government roles, these functions might be defined as infra- 
structure, planning, improvement and modernization, repairs, 
management and administration, legislation, coastal protec- 
tion and so forth. Industry, on the other hand, played a domi- 
nating role with respect to servicing, processing and marketing 
facilities. Very often government and industrial activities 
were quite strongly inter-related. 
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SESSION XII 



Computer-aided Simulation Technique for 
Harbour Planning 

by N. Hoglund 



La technique de simulation automatique dans ('organisation dcs ports 

La pr6sente communication r6sume brtevement une 6tude par 
simulation, effectuee & la Swedish Shipbuilders' Computing Centre 
Ltd., pour determiner la rentabilite maximale des investissements 
dans les ports. Les travaux ont porte sur le degre d'utilisation des 
quais, les files d'attcnte et le temps de service par navire, les depenses 
d'investissement et de fonctionnement, ainsi que les heures d'arrivee 
et de depart et les listes d'attente pour chaque bateau. 

L'auteur mentionne en outre brievement, en exposant les notions 
fondamentales sur lesquelles il repose, un deuxieme projet intitule 
"Programme de simulation en matiere de navigation", actuellement 
mis au point conjointement par les universites et 1'industric mari- 
time en Suede. 



Tecnica de la simulacion de las condJciones naturales con ayuda de 
calculadoras electronicas para el disefto de puertos 

Se hace una breve descripci6n de un estudio de simulaci6n de las 
condiciones naturales realizado en el Centre de Calculo de los 
Armadores Succos Ltd., con objeto de determinar las formas mas 
econbmicas de inversi6n en los puertos. Los resultados del estudio 
fueron el grado de utilizacibn del muelle, tiempo de espera y tiempo 
de servicio por barco, costos de inversiones y operaciones, asi como 
tiempo de llegada y salida y listas de espera para cada embarcaci6n. 
Se expone y examina tambidn brevemente en sus ideas basicas un 
segundo proyecto titulado "programa de simulacibn de las condi- 
ciones naturales de los barcos", que en la actualidad cstan llevando 
a cabo conjuntamcnte las universidades y la industria naviera de 
Suecia. 



SIMULATION means that a mathematical model is 
made of a certain reality. With the model, which 
consists of mathematical, statistical and logical 
connections, studies are then made regarding the results 
of certain premises given beforehand. The number of 
calculations needed for the simulation to give a satisfactory 
result as to the accuracy, is usually very large, and thus it 
is convenient to use a computer. 

Suitable objects for simulation are those phenomena 
that vary with time and where there are other complicated 
connections. Thus the events in harbours seem to be 
suitable to be studied with simulation techniques. Two 
small simulation studies in which the author has taken 
part are briefly outlined below. The first a study for the 
Norwegian Ship Owners' Association made in 1962 
regarding the economic effect of different alternatives for 
enlargement of certain harbours. The second a general 
study on shipping simulation. 



ENLARGEMENT OF HARBOURS 

The first study had as its purpose the preparation of a 
mathematical model to work out a computer programme 
for the determination of the most economic investment in 
a harbour and the apportionment of this investment 
among quay lengths and the purchasing of cranes. Con- 
sideration had also to be given to the costs for the 
enlargement of the facility as to the possible savings 
which would result from shorter waiting and serving 
times for ships that visit the harbour. 

In a study of this type it is of great importance that the 
deviation regarding time intervals between the arrivals 
of the ships, the size of the ship, the size of the cargo and 
its location in different holds etc., are considered. It is 
thus not enough to calculate only with average values, 



since a realistic picture of the queue situation that may 
arise with the arrivals of the vessels at the harbour is not 
obtained. The person who makes the mathematical model 
must investigate how these different items deviate statisti- 
cally. One knows for instance that events which are 
independent of each other have a certain statistic distri- 
bution and can be described with a certain mathematical 
expression. Thus it is necessary to determine a certain 
parameter of these known mathematical expressions for 
each of the above mentioned items. In the mathematical 
model one can without difficulty consider the deviation 
and easily get the computer to calculate times of arrival, 
the size of the ship etc., so that these items then will deviate 
in a way that is in accordance with the reality. 

Input data 

When this actual programme was used and a simulation 
was made the following input data had to be given : 

(a) Tables of the cargo as a percentage of the ton- 
nage 

(b) The length of the ship 

(c) The costs for liners and trampers respectively (as 
function of the tonnage) 

Concerning the input data it was thus a question of 
average values. The mathematical expressions that in the 
following calculations made the computer calculate with 
more true values were stored in the programme. Further 
on it was necessary to give tabular statements of cargo 
per hold as function of the cargo. 

Other input data included amongst others were the 
number of days per period. One year was thought to be 
divided up into twelve periods. One did not wish to use 
calendar months, whilst it was supposed that the varia- 
tions of the seasons could be specified by determining the 
length of the actual periods. The number of working 
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hours per day (Monday to Friday, Saturday and Sunday), 
the average number of ships arrived, the arrived total 
tonnage and separately the liner tonnage, were given for 
every period. Furthermore crane capacity, purchase cost 
of a crane, crane rent, costs for enlargement of the quay, 
present number of cranes and present quay length were 
also given as well as different dues such as tonnage dues, 
cargo dues, etc. Finally it was stated how many periods 
(total time) one wanted the simulation to last and the 
number of new cranes and new quay meters in the differ- 
ent enlargement alternatives. 

Results 

The following final results were obtained. The degree of 
utilization of the quay, queue time and serving time per 
ship and period, investment costs, amount of cargo, total 
cost per period, costs in queue per period, cost per period 
and tons of goods compared to present enlargement, 
saving and profitability. The degree of utilization of the 
quay was calculated as the number of quay meter hours 
which had been used as a percentage of the total quay 
length multiplied with the total time that the simulation 
had lasted. It was also possible to get the departure 
times for every single ship, amount of cargo carried with 
them, and cumulative cargo up to this date. 

Perhaps even more interesting was that one as a result 
could also get the arrival time for each ship, how many 
ships that then were waiting to get to the quay and the 
time at which the ship actually got to the quay, and how 
many ships that were then berthed at the quay, and finally 
the time when the ship was ready to leave the quay. 



SHIPPING SIMULATION 

The second project is now being developed in our com- 
pany together with staff from the Stockholm School of 
Economics and the Royal Institute of Technology in 
Stockholm. Financial aid has also been given by the Bank 
of Sweden fund. With experiences from the above project 
a computer programme for simulation has been deve- 
loped; this is the PSS-system Programme system for 
Shipping Simulation. 

The main aim was to make a programme system which 
was as flexible as possible so that it could be used for 
many different models without having to prepare new 
programmes for each model, which would be most expen- 
sive and perhaps prohibitive for the model designer. 
However, when a programme system is made to cope 
with different models, these must be of one and the same 
type. It presupposes that the models in this project are 



such that one wishes to catch a course of events. These 
events can have different degrees of complexity and can 
be more or less complexly dependent on earlier events. 
(Event-operated simulation). 

Events 

Events can be of different event types which are described 
by their characteristics. Events within the same event type 
have the same characteristics but different values of these 
characteristics. An event can be represented by a n- 
dimensional vector. Common for all events is the fact that 
they have a characteristic, the value of which gives the 
time of the event. 

The figure shows different events where the first one 
and the last one are of the same event type. 

Example: The following can be valid for an event type: 

(a) k = arrival time for a ship 

(b) kj displacement of the ship 

(c) k 2 =- engine power of the ship 

(d) k 3 - cargo to be unloaded. 

Event connections 

Events of the same and different event types are connected 
to each other, which can be given exactly with a statement 
of the dependent position between their characteristics. 
This dependent position can be seen with a connection 
matrix (fig 1). 

The dependent position between characteristics of 
different events can be deterministic (analytic or logic) 
and stochastic. 

Procedure for describing a model 

(a) Different event types are determined and de- 
scribed by means of their characteristics 

(b) The dependent position between the event types 
is clarified by giving the connection between their 
characteristics in the connection matrix 

(c) The points (a) and (b) are examined a number of 
times until everything is absolutely determined 

(d) The kind of connections arc determined 

(e) An investigation is made whether modules in the 
PSS-system can be used. 

The dependent position between characteristics 
of different events can, as mentioned above, have 
different degrees of complexity. As the purpose 
of the simulations in the project was to study 
transports (specially sea transports) the same or 
similar connections would be valid for many 
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different models. The running costs of a ship as 
function of different parameters, the unloading 
time as function of crane equipment, etc. are 
examples of such connections. By successively 
producing different models more and more such 
connections have to be mapped out and pro- 
grammed. A build-up of a library of programme 
parts (modules) will be valuable and the purpose 
with the PSS-system is thus to facilitate the work 
for the designer so that he shall be able to make a 
programme for a specific model by using already 
prepared modules to a great extent. 



DISCUSSION 

CAPITAL COSTS AND 
FINANCIAL ADMINISTRATION 

Hovart (Belgium Chairman) said that fishing ports and 
markets were generally not profitable. One Japanese partici- 
pant had stated that revenues did not cover costs, hence very 
serious financial problems occurred and sufficient capital 
could not be accumulated from ordinary sources. It seemed 
to him that port and market facilities were constructed by 
fishermen themselves in the beginning, but as fishing developed, 
larger port facilities came to be required, and the expense of 
such structures was too much for the fishermen to bear. It 
might be argued that ports and markets constituted social 
capital, the function of which was to serve the common interest 
of economic development. Such facilities for public benefit 
normally did not show profit directly, but were always required 
as the basis of people's welfare and economic development. 
This could be the reason why basic facilities were normally 
financed by government, because private industry might not 
otherwise be interested in infrastructure. Capital costs and 
basic facilities however, were usually financed by government, 
while functional or servicing facilities were usually self- 
supporting by dues and charges. Consideration should be 
given to the level of the dues taking into account for instance, 
not only costs, but also financial responsibility and competi- 
tion from other ports. Here, a number of different arrange- 
ments were possible and in some cases financial assistance 
was received from government. On capital costs, it was quite 
clear that they largely depended on the size of the port and the 
market ; and capital costs were increasing because of structural 
changes, such as vessels of larger tonnage and increased horse- 
power, better accommodation, and so forth. Finally, it should 
be remembered that financial assistance from government gave 
it a considerable measure of control, either directly or 
indirectly. 

Lyon (USA) said there had been some very interesting and 
thorough discussion of countries' various division of respon- 
sibilities between government and private sectors in ports and 
harbours, and he believed an expansion on these in terms of 
financing would be very helpful. 

In the United States, the U.S. Corps of Engineers developed 
harbours and channels, while the municipal and state govern- 
ments, and private operators, took over from there. The port 
facilities were financed through; (1) Private sources Banks, 
other lending institutions, open market operations; and (2) 
through various government agencies, for instance State 
Development Agencies, Municipal and Federal Economic 
Development Administrations, The Office of Economic Oppor- 
tunity and The Small Business Administration. 



Investment sources in Spain 

Perez Bellod (Spain) gave a general view of the sources of 
investment available to Spanish ports. The Government, 
through the Ministry of Public Works, carried out a study and 
general plan of fishery ports, determining a four-year plan 
where the fishing ports requiring investment were specified. 
These investments, financed by the Government, were adminis- 
tered by port boards which actually participated in the con- 
struction of a large fishing port, and carried out the mainten- 
ance of the port with subsidies granted by the Government. 
These boards received directly from the Government all dues 
and taxes for the use of the port facilities that the Government 
introduced on vessels and catches. The total of the taxes col- 
lected was used to finance the costs of maintenance of these 
ports and to extend the port facilities that had already been 
established in the master plan. These taxes were carefully cal- 
culated for each port according to specific rules approved by 
the Government. These ought to cover maintenance costs and 
depreciation or amortization of the facilities. It could even be 
argued that such rates should include reasonable return on the 
investment, except in cases where such taxes were set very low 
for political and social reasons. Should these taxes be above the 
capital requirements of the approved scheme, the balance 
would go to the Government revenues. Small fishing ports 
were administered by a centrally located administrative body, 
and the finance supplied by the Government was administered 
by a national board on which the fishing industries were 
represented. 

HHdebrandt (Netherlands) said that, in speaking about capital 
costs of fishing harbours and their profitability, it was necessary 
to distinguish between the economic value and the social value. 
In his view a fishing vessel had a private economic value and 
a profitability, whilst a fishing harbour had a social value 
which, however, was rather difficult to determine. 

French policy on ports 

Lafouge (France) said that in France the Government as a rule 
financed the infrastructure works and that the procurement of 
equipment for the ports was generally planned by the Govern- 
ment after proposals from the local authorities. With respect 
to the infrastructure works these were financed through mutual 
funds from various Chambers of Commerce (local bodies) 
which were associated with the port administration. These 
mutual funds represented 50 per cent and sometimes two- 
thirds of the construction cost of the infrastructure. 

As far as the procurement of equipment was concerned 
(including slipways) this was also financed through the various 
Chambers of Commerce, who were charged with the procure- 
ment, construction and use of this equipment. The sources of 
financing of these expenses were either the State budget 
(administered by the Ministry of Supply) or, as far as the 
Chambers of Commerce were concerned, port dues. These 
dues were charged according to the value of the fishery pro- 
ducts landed, and might vary from one port to another. The 
dues were laid down by the Government, after analysing the 
economic conditions in the various ports, and were paid partly 
by the sellers and partly by the buyers. Financial control lay 
with the Ministry of Supply. 

Thailand's progressive methods , 

Karnasut (Thailand) declared that in Thailand maintenance 
costs for major fish landing ports, were met by service charges 
obtained from fish sales at the wholesale fish market. The Fish 
Market Organization was responsible for the maintenance of 
the major ports. From the service charge obtained by the 
Organization, 75 per cent was used in port maintenance and 
the balance covered the running expenses of the Organization 
and the fishermen's welfare fund. This latter fund had been 
used in many small projects such as the repair and construc- 
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tion of small landing piers, the construction of lighthouses and 
fresh water facilities and so forth. For the second phase of 
Thailand's economic development plan (1967-71) the Fish 
Market Organization had asked the Government for a large 
sum of money to develop fishing ports in the southern area. 

Hurst (Canada) stated that, in general, the Canadian Govern- 
ment activity in this field consisted of assuming responsibility 
for the total cost of breakwaters and dredging, and the 
provision of dormitory ports on the west coast for which 
charges were made. No charges were made for mooring on the 
east coast. The Government might further pay for construc- 
struction of wharves or share the cost with plant operators. 
The administration of Community Stages might be either by 
local co-operatives or local officials. 



British pr 



pays 



Cox (UK) said that so far as the main English fishing ports 
were concerned, both development and operating costs were 
borne by the producer. The Dock Authority undertook the 
development but the producer paid for it by dock charges and 
dues. The British Transport Docks Board who, by law, owned 
the dock estates, operated on a commercial basis and had to 
make the ports pay for themselves. These costs could only be 
recovered through dues obtained from fish sales. As catches 
were becoming increasingly unprofitable it had become neces- 
sary to obtain a subsidy from the Government. This subsidy 
was small by comparison with some other countries and did 
not enable producers to make profits. It only kept the industry 
going. The industry had a very serious problem financially and 
a new appraisal was being undertaken to try and restore its 
viability. 

Aid given in Canada 

Cormack (Canada) said he would like to supplement Hurst's 
remarks on financial assistance to the industry, as members 
might have inferred that this was the only assistance available 
in Canada. The Canadian Government had recognized that 
there were areas which required special consideration and had 
designated virtually all of the Atlantic Maritime Provinces, 
which were dependent to a great extent on fishing, in this 
category. A special Board had been set up to provide financial 
assistance to this area, particularly for fresh water supplies. 
Whilst this was a Regional Board it was administered at 
Federal level. Federal funds were also available under a sepa- 
rate plan to give financial assistance for the capital cost 
invested in new or extended shore plants and equipment. As an 
example, a US $300,000 project which was considered viable 
would qualify for a grant of 33J per cent of the capital cost. 
This 33J per cent had to be matched with an equivalent amount 
by the applicant, which would leave a balance of 33i per cent 
to be contributed from some other source. In the event that the 
applicant was unable to raise this balance through normal 
lending channels he might apply to the Provincial Government 
for a short-term loan at an interest rate in effect at the time of 
the loan. In addition, other incentives such as accelerated 
depreciation on a preset scale might be applied where relevant. 
He emphasized that his remarks applied only to shore-based 
installations, but there was also a Federal and Provincial plan 
to assist in the purchase of vessels of certain sizes: there were 
variations due to the various types of vessels. However, the 
Federal Government did give grants and the Provincial 
Departments had loan funds for this purpose. There were no 
schemes to assist in the purchase of fishing gear in Canada. 

State active in Eire 

O'Meallatn (Ireland) said the full cost of developing the five 
major fishing ports at present under construction in Ireland 
was met by the State. The works included dredging to the 
depth needed, breakwaters, quays, auction halls, port lights 



and certain services such as roads, water supply lines, sewerage 
works within the port area, and shipping facilities. 

The cost of minor ports was met by the State to the extent 
of 50 per cent or more, usually 75 per cent, depending on cir- 
cumstances. The remainder was found by the local authority, 
usually the county council. There was no private capital invest- 
ment on fishing port works as such. 

Buildings and industrial installations generally were pro- 
vided by commercial concerns on land, which, if within the 
port area, were leased from the port authority. The Fishery 
Authority made no grants for such establishments but the 
firms concerned might be eligible for grants and loans from 
appropriate State agencies. The administration of the major 
fishery harbours was vested in the Minister for Agriculture and 
Fisheries. Maintenance of these ports was the responsibility 
of the Office of Public Works, which was a Department of 
State. The administration and maintenance of the smaller 
ports was the responsibility of the local authorities. Appro- 
priate port charges were levied in the five major fishery ports. 
Charges were made at a few of the smaller ports; they were 
never sufficient to be either a heavy burden on the fishermen 
or a substantial contribution to the harbour. 

Subsidies given in Belgium 

Ghys (Belgium) described the system of financing in operation 
in Belgium. With regard to infrastructure, the State usually 
paid up to 100 per cent and once the work was finished the 
town that operated the fishing port received it in ownership. 
The port facilities were subsidized up to 60 per cent, which 
proved to be an excellent system so that the credit requests 
were not exaggerated. Maintenance of infrastructure works and 
repairs, dredging and sluice equipment was generally provided 
by the town that ran the port. There was no amortization of 
the capital invested, the users paid their dues but these did not 
suffice to cover maintenance costs. The speaker remarked, as 
the member from Canada had already observed, that it was 
unfortunate that Government did not apply a uniform system 
for financing the various fishing ports because the grave econo- 
mic conditions facing many ports today might lead to exces- 
sive intervention. 

Advice from World Bank 

Schciner (IBRD) said conditions called increasingly on 
fishing ports to modernize. He cited the impressive develop- 
ment of container transport in shipping and the adaptation of 
commercial ports to handling cargo in that way. 

Broad view needed 

In fishing ports, he pointed out, preparations for tomorrow's 
tasks should have started already. Many fishing ports are out- 
dated and it seemed as if modernization and new technical 
approaches had by-passed the fishery industries. In many 
countries the fishing industries had been treated by govern- 
ment like step-children and were only rarely considered as 
serious economic enterprises. Generally, governments did not 
take time to consider means and efforts needed to create proper 
facilities for catching and marketing. Frequently, one found 
governments were intervening in their affairs, hampering their 
proper functioning. Once the general policy of investment had 
been established and the initial budget for the infrastructure 
granted, all operations should be left to port authorities which 
should decide all tariffs and rates to create a viable financial 
entity. Rates should be related to the cost of the services pro- 
vided and should produce an adequate return on investments. 
A non-interference policy would increase efficiency, while 
lowering costs. 

Senior management of ports was sometimes provided by 
career politicians with no experience in the field, who used 
their positions purely as a political jumping board. For effi- 
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cient management, it was essential to appoint a man on his 
merits who would hold his position on a permanent basis seeing 
decisions through and bearing the consequences in case of 
failure. 

In many developing countries there was a shortage of quali- 
fied management and executive personnel. The few who were 
available would be seconded to offices other than those con- 
nected .with the fishing industry. Many governments had not 
made efforts towards creating facilities for training fishing 
port operators. 

The training of personnel should receive priority. In many 
developing countries unskilled labour was available, but it 
was harder to find semi-skilled or junior technicians such as 
shed foremen, traffic officers, maintenance technicians, equip- 
ment inspectors, electricians and so forth. The main reasons 
were that pay was not high enough and the social status of a 
non-white-collar man was low. Government and port autho- 
rity should collaborate to attract young men into port opera- 
tions. Wages had to be improved, housing supplied, and 
proper training systems established to enable young men to 
climb the ladder of command. 

Full and complete planning 

Regarding planning, the speaker distinguished between the 
fishery and related industries in developed and developing 
countries. The problems in developing countries were different 
from those in developed countries. In developing countries, 
planning had frequently to cope with a government approach 
that the fishery industry was of secondary importance and 
rarely were the required budgets allocated. 

Prior to entering upon details of vessels, ports, facilities, 
etc., a general master plan of a country's fisheries should be 
established. Fishing ports could not just be placed at equal 
distances from each other in order to supply local fishing 
markets. The location of a fishing port should be investigated 
in conjunction with population, food diets, availability of 
transportation into the hinterland, availability of fish and so 
forth. In too many places the situation was that the markets 
were serving only the immediate area of the fishery port, while 
at a distance of only 10 km fish was almost unavailable because 
of transportation difficulties and unsuitability of storage. It was 
not enough to catch fish and to land them. Their marketing 
and availability to people further inland was of major import- 
ance. 

On transportation it was of the utmost importance that 
proper services be available to get fish to the interior of the 
country. Road approaches to and from markets and fishing 
ports should be adequate. Refrigerated trucks, wagons or ice 
factories should be made available. The marketing and trans- 
portation systems of fish to the interior should be adjusted to 
enable the people living away from the coast to enjoy good food. 

Proper planning and co-ordination was necessary to ensure 
that the fishing markets that were created would serve their 
intended functions. Only after these problems had been suc- 
cessfully dealt with could one enter into the problems of boat 
building and construction of harbour facilities. 

Master plan required 

With particular reference to fishery ports he pointed out that 
in the past, a fishery port was thought to be a haven for small 
craft finding shelter and unloading their catches. Nowadays, it 
was regrettable to see that some authorities were continuing 
with the same approach whilst fishing craft were getting bigger 
and more sophisticated. 

A master plan for the development of a fishing harbour 
should be established prior to beginning construction. Proper 
engineering research should be executed and model tests 
undertaken and the best possible design produced. Techniques 
available today both in the field and in the laboratory made it 



possible to design a port adequate for its task of withstanding 
waves and currents and such that it would not silt in after a 
short period. 

One often heard officials and even engineers saying "well, 
it is just a minor port, what can happen there?" This approach 
was completely fallacious. Was there, for instance, any more 
reason for carelessness in a fishery port catering for and shel- 
tering two or three hundred vessels and trawlers, which pro- 
vided incomes for 3,000 people, than it was in a general cargo 
port with three or four general cargo berths? The engineering 
and design of a fishery port should be as precise as the engineer- 
ing of a general cargo port even if its investments were not 
always similar. 

In conclusion he remarked that his comments were just an 
outline of subjects on which much more could be said and 
done. Governments of developing countries should have simi- 
lar approaches to the fishery industry and should treat it at 
least equal to other major industries of the country. 

Appreciation expressed 

Lomeli Delgado (Mexico) congratulated the speaker from the 
World Bank for his valuable statement. He felt that he had 
been able to get the feel of developing countries, though only 
a few of them were represented at this Conference. This was 
not out of lack of interest or needs, but because these were 
countries where the economic, social and political situation 
did not make it possible for them to carry out a system of 
planning. He believed that what had been stated was very 
valuable and the essence of what the developing countries 
had come to this Conference for, and which had been 
made possible, thanks to FAO and the United Nations. 
Countries like Mexico had very small economic 
resources, few potential human resources, lack of education 
facilities; altogether a number of problems had to be solved. 
The whole problem of developing countries was very complex, 
especially in view of the population explosion. He emphasized 
that developing countries had to be helped and guided because 
although they might have a general idea of what they should 
do, they were not able to do so unaided. In some countries of 
northern Europe fishing traditions went back 2,000 years or 
1,000 years developing countries had not that long tradition. 
The poor countries could not wait 200 or even 100 years, they 
had to try and solve their problems immediately. Besides tech- 
nical help and know-how, the experience gained by other 
countries that had advanced and reached present levels was 
also badly needed. He stressed the importance of co-operation 
and exchange of information between the developing countries 
and the developed world. 

Are the investments profitable 

Winninger (Germany) felt that the following question should 
be asked: Were there any studies about infrastructural mea- 
sures where also the profitability calculations were taken into 
account? Having noted what the representative of the World 
Bank had said in connection with developing countries, he 
remarked that the question of financing the construction of a 
port was very important, but that also the question of via- 
bility must be dealt with. This particular question was the 
same in developing countries and in developed countries. If, 
for instance, the situation in German ports were studied 
more closely quite a lot of over-capacity would be apparent, 
and the question was, whether the public funds invested there 
were submitted to any kind of profitability control and what 
financing criteria had been applied. 

Ocampo Siguenza (Mexico) proposed that the Conference 
draw up a sort of charter of fishery principles which could be 
called the Bremen Charter. He pointed out that architects had 
drawn up a similar document called the Athens Charter. 
These were documents that established general principles and 
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became a general standard for a given branch of activity. He 
was not sure whether the Conference would be in a position to 
take measures in this respect, perhaps this might be considered 
something too general, but it would become a standard, a ban- 
ner for the future, and the fisheries sector could apply it as a 
guideline. 

Methods used In Poland 

Bruskl (Poland) reverted to the question of profitability 
studies of port investments and observed that in Poland such 
studies had been undertaken and methods of profitability cal- 
culation had been worked out for the construction of ports. 
This was also stressed in Madziar's Paper (Session II), but that 
not all the methods in use were mentioned there because it was 
a very complicated subject. Various aspects had to be taken 
into account ; it was not just a matter of infrastructure of each 
port; there were also the questions of which ports were the 
best and most suitable for extension, and the optimum capacity 
of each port. Once those deliberations were done one could 
start thinking about the infrastructure of the port itself. How- 
ever, in order to carry out such calculations it was also neces- 
sary to know, for instance, what vessels and landings would be 
coming in. The whole complex framework of fisheries develop- 
ment would have to be considered. That was why, in Poland, 
they had been trying to solve the problem by using mathema- 
tical formulae as well as electronic computers. 

How Is producer affected? 

HJiil (UK) said that a number of statements had been made 
on methods by which port development was financed in various 
countries. But he had found little in these statements about the 
effect of new port developments on the economy of the pro- 
ducers using the ports. To what extent should the user pay, 
through ship and landing dues, for the improved facility? 
There were cases where a port authority, by charging too 
much to the user, could drive fishing vessels away from the 
port, or otherwise seriously affect those owners landing fish 
there. The hoped-for benefits of an improvement scheme could 
thus be lost. 

Lomeli Delgado (Mexico) said he thought some difficulties 
encountered could be corrected by using the most refined 
development techniques and by organizing groups of experts 
who had studied different schemes in the world. Thus, Mexi- 
can experts had gone to Poland, France and Czechoslovakia 
through fellowships and so forth, but there were still serious 
limitations, because the economic means to develop were 
lacking. The right approach to the problem would not be to 
copy what had been done in other countries but adapt the 
different experiences gained in other countries to the actual 
needs and actual conditions in the country concerned. 

Training operators 

Cox (UK) said that his Association, in conjunction with the 
White Fish Authority, had an extensive training scheme for 
training all fishermen. This scheme covered all personnel from 
galley boy or deck hand learner up to and including skippers 
and radio operators. While these fishermen were attending the 
Nautical School for training they received a basic wage. Quite 
recently his Association had purchased, at its own cost and 
without any financial assistance, a training vessel on which 
young men were taught navigation, the handling of gear and, 
most important, ship-board discipline for safety at sea. 

Cardoso (Portugal) referring to training said that the Portu- 
guese National Laboratory of Civil Engineering had trained 
several foreign engineers, and it was open to more of them. 
They were also building a large Fishing School at the Lisbon 
fishing harbour, and again they would be happy to help any 
people from foreign countries in need of assistance, within the 
limits of accommodation. 



Price to the < 

Ptrez Bdlod (Spain) commented on port costs and their 
influence on the price structure. Sea foods were so rich in 
animal protein and so highly necessary in the population's 
diets that it was important to establish whether prices to the 
consumer of fish and fish products were higher or lower than 
for other animal protein. As a rule the consumer was in the last 
instance the one who paid for the port facilities, implying that 
the consumer would be charged with the costs accrued in the 
various sectors of the fishing industry. Actually all dues and 
levies applied to vessels or the fish were paid ultimately by the 
buyer. 

Gifford (UK) said that as it had been established all over the 
world that commercial ports could not be economically viable 
as self-contained units, it was surely self-evident that the less 
lucrative fishing port must inevitably be an even greater 
charge upon the state. This meant that investment by such 
bodies as the World Bank could not be assured by normal 
cost-effectiveness standards. This must be related to the even- 
tual use of the fish, whether for profitable luxury export or for 
home consumption by the population of the developing coun- 
try. Scheiner had pointed out that most of the discussion had 
dealt with the problems of the developed countries. This, 
surely, was the result of a series of papers based on the total 
world experience of modern fishing ports, the great majority of 
which were in the developed countries. This should not be read 
as a lack of interest in the problem of poorer countries as the 
reverse was definitely the case. 

Governmental considerations 

Stammers (UK) stated with reference to Scheiner' s comments, 
that he would first make it clear that although he was a con- 
sulting engineer he shared Scheiner's views. He also agreed 
with Gifford's comments regarding the terms of reference for the 
Conference, inhibiting, indirectly, expression of views similar 
to those of Scheiner. 

He had already requested more comprehensive terms of 
reference for studies and investigations. He also suggested that 
organizations such as the IBRD were very favourably influenc- 
ing present trends. He hoped that this would continue and that 
participating Governments would find themselves able to add 
to the influence already at work, and to include such matters as 
training, operational studies, maintenance studies and so forth 
on their general terms of reference and thus to use the available 
expertise to the greatest advantage. This would include, of 
course, the secondment of competent counterpart personnel to 
work with the experts during the course of the studies. 

Cardoso (Portugal) stated that as far as the development, 
operation and managements of the new Lisbon fishing harbour 
were concerned, everything was explained in detail indeCar- 
valo Cunha's paper (Session VI). The development of that new 
port evolved slowly and carefully and it had been greatly sub- 
sidized by the State itself. Regarding the small fishing ports of 
his country, they were built by the State and the artisan fisher- 
men did not pay harbour dues. 

Bourgols (FAO/1BRD) observed that at the beginning of the 
session the problem of assistance to developing countries was 
raised and this was a subject of deep concern to FAO. Recently 
a meeting had been held between officers of UNDP, FAO and 
IBRD to find means to improve the efficiency of assistance to 
developing countries. 

While assistance in setting up research institutes or making 
research studies had been generally efficient, problems such as 
giving incentives to the formation of fisheries enterprises and 
improving fish marketing were specially difficult to solve. This 
latter problem often involved bringing about a change in the 
population's food consumption habits. 
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SESSION XIII 



Economic Aspects of Planning and 
Management in Polish Fishing Ports 

by Z. Bruski 



Aspects feooomiques de I'organisation et de la gestion des ports de 
pftche Polonais 

Avant la Seconde Guerre mondiale, la pdche maritime n'6tait 
pratiquee en Pologne qu'a de faibles distances et sur environ 145 km 
du littoral. Certaines compagnies de peche fondees au debut des 
annees 30 ont arm6 des chalutiers et des drifters, ce qui a influence 
I'agencement et rinfrastructure des ports. II n'existait alors que de 
petits ports, le grand port de commerce de Gdynia commcngant 
seulement a se d6velopper. Les bailments et ouvrages 6taient de 
petite taille et leur implantation n'avait pas fait 1'objet d'une etude 
rationnelle. 

Apres la guerre, les peches polonaises ont connu un vif essor sur 
les 500 km de littoral. Des ports de peche ont et6 reconstruits et 
agrandis, et le port de peche hauturiere de Swinoujscie a 6t6 b&ti de 
toutes pieces. En vue de la rentabilit& et de la modernisation, on 
s'efforce de grouper rationnellement toutes les fonctions qui doivent 
6tre celles du port de peche. La mise sur pied d'une flotte de peche 
moderae a pos6 de nouveaux problemes tant aux ports qu'a 
Farrierc-pays. On a proced6 a des calculs sur la capacit6 de produc- 
tion des ports et de leurs installations annexes par rapport a 1 hinter- 
land. Dans ces calculs 6conomiques, on s'attache a optimiser les 
rapports complexes flotte/port/arriere-pays. 

Les principaux problemes devant dtre Studies comprennent 
notammcnt les elements suivants: 

(a) Determination de la production optimale des ports, c'est-a- 
dire de 1'ensemble des installations n6cessaires au service 
des navires et des chargcments 

(b) Etablissement des diverses fonctions devant 6tre remplies 
par les ports de peche, compte tenu du principe de Purifica- 
tion et de la concentration des installations 

(c) Choix entre specialisation ou polyvalence du port, et 
ttablissement d'une liaison entre cclui-ci et les installations 
de rarriere-pays 

(d) Progres techniques et organisationnels dans I'activite des 
ports de peche. 

Apres 23 ans d'operations, la Republique populaire de Pologne a 
acquis une experience considerable en matiere de peches maritimes. 
L'essor continu des peches, qui a entraind un accroissement des 
prises de plus d'un million de tonnes, a requis 1'execution d'etudes 
approfondies en vue de resoudre au mieux les problemes du deve- 
loppement des ports. Ces problemes sont confies aux dtablissemcnts 
de recherche, aux bureaux deludes specialises, et aux divers dparte- 
ments techniques, technologiques et economiques des grandes ecoles. 



Aspectos economicos de la planificaci6n y administracidn de los 
puertos pesqueros Polacos 

En el periodo anterior a la guerra solo se llevaba a cabo la pesca a 
poca distancia, a lo largo de 145 ki!6mctros (90 millas) de la costa. 
A principios del dccenio de 1930 se establecieron algunas compaflias 
pesqueras que pusieron en explotacibn barcos para la pesca con 
redes de arrastre y de derivas. Esta situacidn influy6 en la disposicibn 
de los puertos y en sus infraestructuras. Unicamente existian 
pequenos puertos, y el gran puerto comercialde Gdynia s61o habia 
empezado a desarrollarse. Las cdificaciones y estructuras de los 
puertos eran pequeAas y no estaban bien proyectadas. 

Durante la posguerra, se inici6 el dinamico desarrollo de las 
pesquerias polacas a lo largo de 500 km (312 millas) de costa. Se han 
reconstruido los puertos pesqueros y se ha procedido a su amplia- 
ci6n. El puerto pesquero para pesca de altura de Swinoujscie ha sido 
creado en su totalidad. La utilizaci6n econbmica y la modernizaci6n 
de los puertos propone integrar adecuadamente todas las funciones 
del puerto pesquero. La creacibn de una moderna flota pesquera ha 
propuesto a los puertos nuevas tareas asl como a todo el interior del 
pals. Se hicieron calculos de la capacidad de funcionamiento maxi- 
mo del puerto y de su complejo de instalaciones y estructuras en 
relacibn con el interior. En los calculos econ6micos se considera el 
modo de elevar a su valor 6ptimo la complcja relacibn existente 
entre flota, puerto e interior. 

Entre los principals problemas que hay que estudiar se encuen- 
tran los siguientes: 

(a) cstablcccr la capacidad de funcionamiento maximo de los 
puertos, es decir, del conjunto de instalaciones dedicadas a 
atender a los barcos y a los cargamentos 

(b) determinar la serie de funciones que son necesarias en los 
puertos pesqueros a base del principio de la integraci6n y 
concentraci6n de las instalaciones y servicios 

(c) elegir entre la especializaci6n del puerto o su dedicaci6n a 
diversos fines, y la cooperaci6n entre los puertos y los 
elementos y servicios interiores 

(d) adelantos tecnicos y organizativos del trabajo en los 
puertos pesqueros. 

Despues de 23 afios de trabajar en el mar, la Republica Popular 
Polaca ha obtenido una considerable experiencia en las pesquerfas 
marinas. Un ulterior desarrollo de las pesquerias, que prevd el 
incremento de las capturas hasta mas de un mil!6n de toneladas, ha 
exigido serios estudios para encontrar las soluciones 6ptimas en lo 
referente a la construcci6n y mejora de puertos. De los problemas 
relatives a los puertos se ocupan los institutes de investigaci6n, las 
oficinas especial izadas en el proyecto de ellos, y los respectivos 
departamentos tecnicos, tecnoI6gicos y econ6micos de las escuelas 
superiores. 



IN the pre-war period sea fisheries were carried out 
along only 145 km (90 mi) of Polish coastline, by 
means of boats and small cutters in inshore waters. 
The landings of that fleet fluctuated around 16,000 tons 
of fish per year. For those operations there were three 
small ports: Hel, Wladyslawowo and Jastarnia, and a few 
small beach harbours (Rewa, Kuznica, etc.). Also, the 
port of Puck and the newly built commercial port of 



Gdynia were used as mother ports. There was a fishing 
pier at Gdynia to serve as a base for the deep sea fishing 
fleet, then starting to develop, which consisted of a few 
trawlers and drifter-trawlers owned by various fishing 
companies. 

After the war the Polish fishing fleet did not exist and 
the ports were destroyed. But the lifting of some sunken 
vessels gave a start. State fishing companies and fishing 
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bureaus were established and they jointly started recon- 
struction of the ports along the coast of 500 km (312 mi). 
Dynamic development of the fishing fleet was commenced, 
both for boat and cutter fishing operations in the Baltic 
Sea, and trawling in the North Sea. Landings exceeded 
100,000 tons per annum. Polish ports were adapted for the 
new fleet. The year 1960 was a decisive one. Since that 
year, owners have been equipped with factory trawlers. 
At the end of the 1967 there were in operation 14 part 
freezers "B-20", 11 freezing trawlers "B-23", 6 freezing 
trawlers "B-18", 22 factory trawlers "B-15", 53 conven- 
tional trawlers, 42 drifters, 458 cutters and nearly 1,000 
small fishing boats. 

The plan provides for further development to be based 
on: 

(a) steady increase of a modern fleet of trawlers and 
factory trawlers 

(b) introduction of modern fishing units of ompti- 
mized design for old trawlers and cutters retired 
from the fleet 

(c) development of fishing fleets for distant water 
operations, i.e. mother ships, catchers and 
auxiliary units 

(d) application of progressive fishing methods and 
fishing gear. 

Fishing grounds catches landings 

The fleet operates in four main regions: in the Baltic Sea 
(boats, cutters) in the North Sea and adjacent areas, 
i.e. within the NEAFC convention area (trawlers, 
drifters, 24 m (80 ft) cutters in co-operation with mother 
ships) in the North West Atlantic, i.e. in the ICNAF 
convention area (factory trawlers) and in the fishing 
grounds off West Africa (distant water trawlers and 
freezing trawlers). Factory mother ships operate mainly 
in Atlantic fishing grounds. 

The Baltic fishing fleet delivers the catches from short 
fishing trips, lasting one or at most, a few days. The fish 
(mainly cod, herring and sprat) is packed into wooden 
cases in ice. Most of the fish is caught with bottom trawls 
and partly with bottom pair trawlers, whereas salmonoid 
fish are caught with driftnets and lines. Some catches also 
are made with seines, with hook sets and with set gear. 
Two fishing seasons are distinguished in the Baltic 
fisheries, one for cod and sprat, lasting from February 
until April, and another for herring, from June until 
September. The landings show large seasonal fluctuations 
and vary from week to week, as well as in particular 
months. 

The North Sea fleet lands mainly salt herring from their 
25-day trips, whereas trawlers bring landings averaging 
100 barrels of herring and about 10 to 30 tons of fresh 
fish packed loose in ice, from their last few days of fishing. 
Their return home takes about three days. The extension 
up to 100 days of fishing operations for drifter-trawlers 
and cutters 24 m (80 ft) long takes place in co-operation 
with mother-ships handling herring, and either taking the 
fish to ports in cargoes of about 16 to 25,000 barrels, or 
using additional carrier ships discharging 3 to 5,000 bar- 
rels into each. The catches in the North Sea show seasonal 
fluctuations and intensive fishing takes place from May 
until October. 



Factory trawlers carry out independent fishing in trips of 
70 to 90 days taking fuel, water and provisions in foreign 
ports, or 90 to 120 days. These vessels land fish fillets and 
headed and gutted frozen fish, mainly cod and redfish, 
packed into cardboard boxes, and also fish meal in bags 
and fish oils. When they go to the Georges Bank grounds 
they also bring in herring frozen in blocks. 

Distant water trawlers operate in the North Sea and 
adjacent waters, catching mainly herring and mackerel. 
Also, along with freezing trawlers, they operate on 
African fishing grounds and on Georges Bank. The trips 
to Africa vary in duration, from about 60 days to over 
200 days. 

Polish long-range catches with mother ships of a type 
introduced in 1967, factory ships B-67, still remain 
experimental. Their duration is 100 days and they bring 
back about 5,000 tons of frozen fish, fillets, headed and 
gutted fish, and whole fish in blocks, as well as fish meal 
and fish oil. 

Most of the fleet is owned by state fishing companies of 
diverse activities, including, besides catching, fish con- 
servation, some of them fish processing, cold storage and 
freezing, ice factories and a full range of port and fishing 
services. They are also responsible for the management 
and administration of fishing ports. A part of the fishing 
fleet, consisting of fishing boats and cutters, belongs to 
fishing co-operatives, with annual landings about 26,000 
tons, mostly from the Baltic, and to private fishermen, 
with annual landings from the Baltic Sea of 16,000 tons. 
This fleet is stationed either in small cutter ports, being 
under the management of the co-operatives (e.g. Leba, 
Dziwn6w) or, partly, in small ports, being under state 
administration. As a rule the vessels are bound to their 
home ports, to which they deliver fish. Occasionally, in 
view of short distances or congestion in their home ports, 
they land fish in some other Polish port. 

Fishing ports under planned economy 

The planned economy aims to achieve such co-ordination 
between ports and fishing fleet, and between the ports 
themselves, as to permit the best servicing of the fleet, and 
the best utilization of its operational time for fishing at 
the lowest cost of investments, and of operation of port 
and fleet. The ports should also provide efficient handling 
of cargo, and proper social conditions for crews. Hence 
along with the term "fishing port" we have the term 
"fishing base", relating not to the port alone, but also to 
its background and auxiliary facilities, under the manage- 
ment of the fleet owners, the administrators of the ports. 
This is to be accomplished through methods of planning 
and organization, intended to eliminate as far as possible 
the negative effect of irregular fleet arrivals to the ports, 
and to reduce uncertainty. On the other hand the ports 
should ensure efficient handling of fish, and its prompt 
delivery to processing plants and marketing centres. In 
the ports for the oceanic fishing fleet, the main task is 
prompt and efficient servicing of the vessel, which includes 
the care of the crew and speedy dispatch of the cargo, 
whereas fish processing in the port is treated as a secon- 
dary matter and is associated with the fishing base, and 
even port hinterland. As a result of using modernized 
fishing fleets, preserved and frozen fish is landed and pro- 
cessing is not now done in the port. 
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In the ports servicing conventional fishing fleets, par- 
ticularly the short-range cutters landing fresh fish, the 
handling of raw material is closely combined with ser- 
vicing the vessels 

In small fishing harbours the problem involves the 
synchronization of the taking over of the fish by trade 
companies with the time of arrival of the boats which 
includes simultaneously the supplies of necessary com- 
modities, mainly packings and ice. 

In all ports and harbours an important factor is the 
provision of full rest, medical and recreation facilities for 
the crews. 

In the planned economy the prime task is optimum 
development of the network of fishing ports and fishing 
bases with port and background facilities through reason- 
able localization of the fishing and auxiliary fleet, and 
rational utilization of resources at the lowest cost. 

Functions of ports and fishing harbours 

The range of functions of the port depends first of all on 
the character of the port itself. Adequate criteria for the 
uniform classification of fishing ports are not yet estab- 
lished. Neither is there a conformity of views in the pro- 
fessional literature on defining the meaning of a fishing 
port. Besides secondary functions, such as services and 
facilities for the fishing fleet, of primary importance in a 
free-market economic system is the organization of fish 
auctions, and fishing vessels would prefer to discharge at 
the port at which they expect to get the highest price for 
their fish. In the system of planned economy, the port is 
one of the important links in the whole cycle of servicing 
ship and cargo irrespective of the prices obtained for 
caught fish. There are fixed steady prices irrespective of 
the place and season of discharge. The fishing fleet will, as 
a rule, return to its home port, going to some other port 
only in case of congestion in its own port, whilst in the 
other port there is available unengaged service within the 
system of co-operation between ports, or in the case of 
force majeure such as gales and ice. The definition might 
be confined to the problem of minimum functions, to 
which the terms "fishing port" or "fishing harbour" 
should correspond. In this sense it is "the complex of 
facilities ensuring safe berthing of fishing vessels and 
guaranteeing necessary service".* 

As the criterion for Polish fisheries, there is in general 
accepted the division of the ports according to the type of 
fleet stationed there, viz: 

(a) harbours for small fishing boats 

(b) fishing ports for cutters and small fishing boats 

(c) ports for the deep sea fisheries fleet, recently 
defined as the "oceanic fishing fleet' 9 . 

Fishing boat harbours are numerous. They are located 
all along the coastline and are utilized by fishermen from 
small fishing villages. They are of minor economic impor- 
tance. Boat fisheries are carried out mostly by local popu- 
lations, and while most of their catch is sold by them 
locally, particularly in summertime when they sell fish to 
tourists, a part of their catch is purchased by co-operative 
or state marketing companies, which at appropriate 



* The classification of fishing ports has been discussed by 
R. Morgan in his book, World Sea Fisheries. 



times, send their lorries to collect the catch. These har- 
bours are usually equipped with only a windlass for 
boats, the so-called "beach harbours", or with reinforced 
piers or discharging platforms (e.g. in bays). They may 
have weighing stations for the sale of fish, and possibly 
trenches or mounds for ice and stores. The harbours also 
have hoists for net drying or repairs. Similar equipment is 
found in those places at which fishing with beach seines 
is still carried out, though there are few of them left in 
Poland. 

Cutter ports 

Ports for the cutter fishing fleet are divided into state 
administration and co-operative management, i.e. the 
work co-operatives for sea fisheries, incorporated in the 
National Union of Work Co-operatives. 
Among the ports under state administration there are: 

(a) Hel an artificial port built in 1892/93 on the 
bank of the North West coast of Hel Peninsula. 
The depth of the docks is 3 to 7 m (10 to 23 ft). 
This port does not freeze over, even in severe 
winters. It is also used by foreign cutters for 
shelter 

(b) Wladyslawowo the port was built in 1929 to 
1937 at the base of Hel Peninsula, with a depth 
of 4 to 6 m (13 to 20 ft). It was modernized 1965 
to 1968 with new concrete quays, and develop- 
ment and extension of its facilities. The company 
"Szkuner" has a large cutter repair yard here. 
This port is also used by foreign cutters for 
shelter 

(c) Ustka a small commercial and fishing port, 
modernized 1965 to 1968. This port has also a 
small ship-yard, launching inter alia plastic 
boats 

(d) Dariowo it is a small commercial and fishing 
port, situated at the mouth of the River Wieprza. 
It has a small dock for cutters and repair shops 

(e) Kotobrzeg an active commercial port at the 
mouth of the River Parseta with vast modernized 
background facilities. This port is utilized by the 
Fishery and Fishing Services Company "Barka" 

(f ) Puck fishing and yachting port without back- 
ground facilities, under the administration of 
Gdaiisk Maritime Board. 

The following are ports under fishing co-operatives: 

(a) Dziwnow (Szczecin district) a small port for 
cutters and fishing boats 

(b) Leba (Gdarisk district) at the mouth of the 
river of the same name. Here operates the Co- 
operative of Sea Fisheries "10 Lecie PRL" 

(c) Jastarnia at the Puck Bay. Jastarnia was 
modernized in 1966. It is a small port for cutters 
and fishing boats 

(d) Gdaiisk (G6rki Wschodnie) two small fishing 
ports, situated in the same region at the mouth of 
Vistula. There is a small co-operative ship 
building and repair yard, located in another 
region of the port of Gdarisk. The fishing port in 
Gdarisk was built on the quay Polski Hak in 
the years 1964 to 1967. 
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Deep sea ports 

Ports for the deep sea (oceanic) fleet are: 

(a) Gdynia a fishing port built in 1926 to 1934, 
utilized by the Deep Sea Fisheries and Fishing 
Services Company "Dalmor". It is situated in 
Gdarisk Bay and includes a pier with quays, 
with a depth of 8 to 9 m (26 to 30 ft) in the I and 
II Docks of the commercial port. The port is still 
being developed and modernized 

(b) Szczecin the fishing port was built here in the 
1950s, based on utilization of the quays: 
Bulgarskie, Cal and Oko, with a depth of 7 m 
(23 ft). The fishing port is situated on the Bulgar- 
skie quay, presently being enlarged, and on the 
Oko quay there is located a cannery and cold 
storage house, still under construction. These 
areas of the port are utilized by the Deep Sea 
Fisheries and Fishing Services Company "Gryf ". 
Considerable enlargement of the port is planned. 
At the quay there are also stationed mother ships 
with the auxiliary fleet, owned by the state com- 
pany Dalekomorskie Bazy Rybackie (Deep sea 
Mother Ships) 

(c) Swinoujscie a newly built fishing port at the 
mouth of the Swina, it was started 1952 to 1955 
and gradually enlarged in successive years. At the 
present time the annual landings are about 
36,000 tons, mostly frozen fish. This port was 
designed and built as a fishing port for trawlers 
and drifters, which had to land fresh fish, hence 
the large cold storage house with freezing instal- 
lations. In spite of this, the demands from the 
Polish market forced for some years upon this 
port the discharge and handling of salt fish. 
When first freezing trawlers were brought into 
exploitation, the handling of such fish landings as 
corresponded to initial planning was commenced, 
but the port is being considerably enlarged. 



SPECIALIZED PORT FUNCTIONS 

Various functions are assigned to particular fishing ports, 
which depend upon the character and the tasks the ports 
have to accomplish. 

In fishing harbours, the first essential is prompt dis- 
charge of fish and its transport to destination, whether 
processing factory, marketing companies, cold stores or 
fish meal factories. In supply, the most essential is ice and 
boxes. 

In ports for cutters and the deep sea fishery fleet, 
normally the whole range of functions is maintained, both 
fundamental ones connected with servicing ships and 
fish and additional ones. The question of what range of 
functions necessary in the port or fishing base, i.e. what 
degree of self-sufficiency, and which functions are to be 
localized in the port and which outside the port, is open 
to discussion. In fact the ports include the following range 
of functions: 



Operational service Every cutter port under state ad- 
ministration has a short-wave radio service to maintain 



continuous communication with the fleet (every cutter has 
receiving and transmitting radio equipment). The cutters 
are kept informed on actual meteorological and fishing 
conditions and they get orders from their fishing enter* 
prise, while in turn the cutters transmit the data on catches 
which are used for the current fishing service. Skippers 
advise, by radio, the dates of entries into the ports, report 
the cargo, and order supplies or repairs. It is thus possible 
for the port administration to establish the flow of ships' 
entries and get advance information on how many ships 
will enter the port, what cargo they will bring and what 
are their needs and requirements. 

Stevedore's service for all operations connected with dis- 
charge and loading. 

Repairs Servicing in the first place the so-called inter- 
trip repairs and current overhaul. 

Net-gear service Its task is to supply cutters with neces- 
sary fishing gear and rigging and repairs of gear. 

Equipment service This includes the supply of a variety 
of packings and boxes for the vessels and their repair, the 
supply of fuel, provisions, water, salt, household articles, 
technical articles, etc., and ends with the problem of a 
storehouse for deposited goods. 

A separate service is the supply of ice. This is done 
either by cold stores, existing in most of the Polish fishing 
ports, by ice factories, as in the small port of G6rki 
Wschodnie, or, in small ports, the ice is stored under 
ground or transported from neighbouring ports. 

Crew service The term "ship service" also includes 
services for the crew. This is done by two organizational 
sections of the fishing company: the crew department and 
the social amenities department, and by the local organi- 
zation of the Sailors and Stevedores Trade Union. The 
crew department deals with all the matters of personnel: 
manning, holidays, fishing crew reserve, daily workers, 
etc. The department of social amenities organizes, in co- 
operation with the local organization of the Trade Union, 
the facilities for fishermen's holidays and leisure time. It 
maintains fishermen's homes and clubs in every port, takes 
care of the families of fishermen, organizes holidays for 
fishermen in rest centres, Sunday recreations, sport and 
cultural entertainments, maintains the exchange of books 
in ships' libraries, films, games, musical instruments, etc. 

Fish handling 

The transfer of cargo This is performed by the fish pur- 
chase section and the staff of the owner's classification 
(grading) service. This consists of freezing and classifying 
the fish in respect of assortment and the stage of process- 
ing, the quality, and price fixing according to the fixed 
price-list in force. 

Handling of fish This includes: gutting, heading, filleting, 
salting, portioning and all kinds of sorting fish, connected 
with such other handling as washing, freezing, icing, 
packing, and determination of species and their quality. 
In deep sea fisheries ports this function is becoming of 
lesser importance, since there is handled mostly frozen 
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fish. The problem there is the cutting and portioning of 
large blocks of frozen fish. 

Freezing The surplus of fresh fish in landings from Bal- 
tic catches, and partly from the North Sea, is mainly 
frozen. These are the quantities above which it is possible 
to send directly for marketing. Also some special pro- 
ducts are frozen in the ports, e.g. frozen salmon for 
export. Recently there has been established in large ports 
the practice of refreezing fish the fish previously frozen 
aboard a fishing vessel and defrosted in the port for 
additional handling such as filleting of headed and gutted 
fish. This function is being subject to accurate analysis in 
the aspects of the exploitation of a modernized fishing 
fleet, landing mostly frozen fish. 

Other processing In the majority of fishing ports and 
fishing bases, the fish is processed into smoke-cured, 
marinated and canned fish. The general view is that pro- 
cessing plants, localized in fishing ports, should base their 
production on fresh fish, since only this fact justifies their 
localization in the ports. 

Reduction of offal, fish, etc. This includes fish meal 
factories in the ports and fish oil factories. A modern fish 
oil factory is situated in the port of Gdynia. 

Storage This is a complex problem. In cutter ports 
storage is provided for a short period of cumulation of 
landings of fresh fish in boxes, which is stored in separate 
handling halls and for longer periods of a few weeks for 
salt-herring in barrels, in cooled down cellars for the 
period of maturation. A different problem is presented by 
the storage of frozen fish in ports. While it should be a 
short storage period, in practice port cold stores assume 
the character of retention storage. 

Other port functions 

One of the important organizational tasks is a reason- 
able determination of port functions in co-ordination 
with operational cycles at sea and on land, with the object 
of achieving the best economical results. There are to be 
included the following additional functions of the port: 

Maintenance of port exploitative efficiency This is in 
charge of the owners, who are the administrators of 
fishing ports according to the principle of "one master in 
the port". Minor repairs and overhaul works are carried 
out by the owners repair brigade, subject to the port 
administration. Major repairs and overhaul are either 
performed by the owner's repair centre, which is an 
organizational unit of land repair facilities, or are done 
to order by specialized companies. The costs of port 
maintenance are covered by owners or by other users of 
the port, according to fixed rates. 

Co-operation with various companies and institutions 

Various functions are performed by different organiza- 
tional units of the port administrator. The co-operation is 
carried out with the companies situated in the port and 
with those from outside the port. First we have mutual 
co-operation between fleet owners and ship-yards. The 
repair brigades of the ship-yard perform their tasks 



aboard owner's vessel in the fishing ports in the so-called 
continuous system of repairs as also the owner's repair 
brigades sometimes take part in the repairs carried out in 
the ship-yards, e.g. in order to speed up the repairs of the 
owner's vessel. The shipyards are as a rule situated out- 
side the fishing ports, and thus while the vessels are there 
for repairs, the owners have more mooring space, which 
is not without advantage for port maintenace. Similarly 
co-operation is established with such companies as the 
Marine Radio Service and the Fishing Industry Cooling 
Mechanization Equipment Works, the company con- 
cerned with installation and repairs of cooling or freezing 
plants both on land and aboard vessels. 

Specific co-operation between fishing and commercial ports 

In case there is a congestion of cargo in the fishing port, 
the fish is discharged in commercial ports, particularly 
frozen fish. The ports assist each other through sending 
for temporary employment their stevedores and crane 
operators. Studies are carried out on seasonal differences 
in port traffic in order to find out how much assistance 
may be rendered by commercial ports, with their greater 
facilities, to fishing ports in those cases when there is a 
congestion of fishing vessels. 

Transport services The owner's transport service has 
also specific functions. Apart from internal port transport 
and a separate technical department which operates with 
other organizational units such as the trans-shipment 
department and department of supplies and workshops, 
the owners have their own fleet of vehicles operating 
between port and the hinterland of the fishing base, for 
transport to and from the stores of boxes, situated out- 
side the port, and sometimes used for transport all over 
the country, e.g. for collecting supplies. In principle, the 
tendency is to centralize the transport service within 
respective regions of the country. 

Servicing foreign fleets The ports either have their own 
agents, or co-operate with agents 9 offices in organizing the 
service for foreign fishing vessels entering the ports. 
Payments are settled either in cash against established 
rates or through settlement of accounts for discharged 
fish. 

Other maritime organizations In some Polish fishing 
ports there are also situated companies not involved 
directly in the work of fishing ports, such as salvage com- 
panies, etc. The tendency is to eliminate them from the 
area of fishing ports, In some ports, besides state enter- 
prises there are fishing co-operatives and private fishermen 
utilizing the port. They are confined to definite areas of 
the port and there they maintain complete management 
of their assigned area of the port, covering the whole 
complex of functions, or they co-operate with state 
enterprises. Here prevails the principle of "one master in 
the port" to eliminate duplication of functions. The pri- 
vate fishermen act as a rule under contracts made with the 
port administrators they sell their fish catches and pay 
for the services, and in some cases they also purchase 
supplies from the port administration, e.g. ice, packings 
and boxes. The companies outside the port utilizing port 
facilities have to participate in the costs of port mainten- 
ance. 
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CHARACTERISTICS OF QUAYS AND 
PORT STRUCTURES 

The port is a function of the ship. In turn the port is 
primarily characterized by the dock and the quay; these 
are its fundamental indicators and its first link. The 
surface area, the depth of dock, and the type of quay 
determine both the maximum size of ship to call at the 
port, and the kind of fleet to utilize the port as a base 
with a view to the best utilization of the costly port 
facilities. Thus we would have a different layout of docks 
and quays for a mixed type of fleet with different sizes of 
vessels and a different layout for a fleet of uniform type of 
ship. 

Another essential question is the operational function 
of quays. There are two possibilities; specialization and 
flexibility. The general principle is to specialize those 
quays, or their sections, for which there is a warranty of 
full utilization, while in other cases flexibility yields better 
results. 

While in deep sea fisheries ports there is an adequate 
depth of water, ranging from 7.5 to 10 m (25 to 33 ft), 
and suitable kinds of concrete quays, in the cutter ports 
the situation is mixed. There is the tendency, for better 
utilization of port facilities, to reserve some parts of the 
quays for fish discharge and repairs. The other sections of 
quays are of versatile character. In case of heavy fishing 
vessel traffic they are moored alongside. In some cutter 
ports, e.g. in Leba as well as in particular fishing ports, 
the sections of the quays for mooring vessels are not per- 
manent concrete structures, but only reinforced quays. 
The problem of quays involves their facilities and this 
includes the installation of cold and warm water for 
washing ship's holds, power, light, means of com- 
munication and loading facilities and cranes. 

Selection of quays with their wide variety, construction 
methods and facilities is an economic problem worth 
careful calculation in view of high cost of building and 
exploitation of quays and docks. This involves the ques- 
tion of throughput capacity of the quays, being an essen- 
tial element of capacity of the port as a whole.* 

It is therefore a problem of correlation, of keeping 
correct proportions in all the links of port. The throughput 
capacity of particular objects and facilities determine the 
total capacity of the port. This throughput capacity is 
not a one-sided problem. It depends on many factors, on 
the type of vessels and the kind and destination of their 
cargo, the frequency of ships calling, and daily port traffic. 
The synchronization of port operations is therefore not an 
easy matter. Actual studies show that the smoothest 
operation is found in the versatile type of port. 

In Polish ports and fishing bases there are the following 
facilities: 

(a) Handling halls utilized for short-term storage 
of fresh and salt fish which is handled, packed 
and prepared for transport. In some ports this 
handling is mechanized 

(b) Cold stores for short-term storage, usually 
having freezing installations and block-ice 

* This is a problem in itself and therefore is the subject of another 
contribution. A view of this question is given by Z. Polanski: 
"Exploitation of fishing port" (in Polish), Wydawnictw Morskie 
Gdynia, 1967, Economic Study. 



factories with stores for ice and ice-crushing 
machines 

(c) Fish meal factories (in Gdynia there is also a 
fish oil factory for medicinal and technical pro- 
ducts) 

(d) Repair workshops, owners' repair centres and, 
in some ports, docks or slips 

(e) Net makers' shops, also net repairs works 

(f) Packing and box stores. In some larger ports 
there are washing machines for cases and barrels 
and facilities for their repair 

(g) Transport centres with a fleet of vehicles of 
various kinds 

(h) Storehouses for deposited goods and supplies, 
for fuel ; off-loading and handling yards 

(i) Buildings for administration personnel and for 
social purposes 

(j) Fuel stations 

(k) In the majority of the ports there are also proces- 
sing factories, e.g. canneries, smoke-curing 
kilns, etc., and among the many facilities: 
(i) railway sidings, (ii) net hoists for drying nets, 
(iii) weighing bridges. 

Steady efforts are being made to introduce mechaniza- 
tion and the use of pallets in the ports. 

The post-war plans of utilization of fishing ports pro- 
vided for the supplementing of unavailable port facilities 
to make possible a proper service for fishing fleets 
stationed there. The aim was to smooth away, as far as 
possible, the differences in the maximum throughput 
capacity of particular facilities. 

ORGANIZATION OF SERVICES 

The differences in the services, described here, will depend 
upon the type of vessel and the kind of cargo. 

The following are the main differences in servicing. 
The discharge of fresh fish in cases and salt fish in barrels, 
both from cutters and side-trawlers, is carried out by means 
of mobile quay winches, whereas frozen fish from factory- 
trawlers is discharged by means of cranes in the com- 
mercial ports or by the ship's winches. Iced fresh fish 
from side-trawlers is taken on deck in baskets and then 
poured upon mechanical conveyors. 

The fundamental problem for the conventional fleet is 
prompt discharge of fish, mainly fresh, and the efficient 
delivery of ships supplies. The time in port between trips 
is, for conventional fleet, as follows: cutters, a few hours 
and trawlers, two to four days. For the modern fishing 
fleet, the time for repairs is restricted by the lay time in 
port between the trips, which is on average six days for 
side-trawlers, to 12 to 15 days for factory-trawlers. The 
organization of the lay time between trips is complicated 
particularly when many vessels call in port at the same 
time. 

ORGANIZATION OF DISTRIBUTION 

Following are the basic patterns of fish distribution : 
(a) From vessel to distribution transport 



(i) fresh fish by volume in containers 
(ii) frozen fish in cardboard boxes 
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(b) From vessel to cold store frozen fish and fish 
for freezing 

(c) From vessel to handling and processing hall to 
distribution transport fresh fish 

(d) From vessel to processing hall to cold store to 
distribution transport 

(e) From vessel to stores or tanks fish meal, fish oil. 

The fish discharged from the vessel is weighed either in 
whole lots, e.g. fresh fish in cases, or by weighing a 
standard sample, e.g. salt fish in barrels, and sorted. 
This is the basis for settlement of accounts with crews, 
according to the so-called "share" system, and for deter- 
mination of the amount of fish caught for further settle- 
ment of accounts and the estimation of the economic 
results of the fishing company. 

Disposal of landings 

The whole distribution of fish is subject to a centralized 
system of co-ordination through the Centrala Handlowa 
Zbytu Ryb (CHZR trade central for fish sale) in 
Szczecin (formerly in Gdynia). This Central gets daily 
reports on the expected landings in particular ports and, 
the owners get orders for fish and addresses of destination. 
These orders are the basis for owners' instructions con- 
cering the handling of discharged fish. Fishing companies 
notify CHZR of fish lots ready for transport, and they 
are provided with road and rail vehicles. The control of 
fish is by the representatives of CHZR and the quality 
of fish, as declared by the owners, is checked usually by 
sample, by controlling staff who issue certificates. CHZR 
buys fish in the port delivered to railway car, and sells 
delivered to the station of destination. CHZR purchases 
all the production from owners including fish for proces- 
sing in factories situated in the hinterland, and in turn 
sells it to processing factories or to specialized state mar- 
keting organizations, i.e. to the network of wholesale 
shops offish centrals or grocers. CHZR is also responsible 
for accumulation, in state-owned cold stores and its own 
stores, of reserves of fish raw material to meet the even 
operation of processing factories, and for the accumula- 
tion of fish products for an even supply to the market. 

Organization of fish marketing 

The organization of the fish trade in Poland is based on 
the administrative division of the country. In every dis- 
trict (voivody) there is the wholesale shop of Centrala 
Rybna (Fish Central) with a network of retail shops, the 
number of which depends on the number of inhabitants 
in a given district. This is the fundamental framework of 
the system, co-operating with the network of grocers' 
shops, maintaining either "fish corners" within a regular 
grocer's shop, or separate fish shops, as a rule in those 
places in which there are no shops of Fish Central, and 
with the network of restaurants and other establishments 
serving meals to the public (sanatoria, holiday centres, 
etc.,) The sale of fish is done on the basis of uniform 
prices, established for particular zones. In this respect, 
Poland is divided into three zones according to the dis- 
tance from the ports, and prices are subject to seasonal 
adjustments by the Competent Price Commission within, 
however, a definite range. The prices for fish are fixed by 
the State Price Commission and their level is related to 



family budgets, and correlated with the prices of other 
protein products, particularly meat. The quality of fish 
products is controlled both by the staff of experts from the 
Cenrtral Board of Fisheries, which is the body governing 
all the companies: owners, processing factories and trade 
companies, and by an independent agency : the State Trade 
Inspection. 

All distribution of fish is based on contracts signed 
between the owners and CHZR and on the other hand 
between CHZR and the trade and processing companies. 
The general conditions of distribution are regulated by 
two important legal acts, the so-called General Conditions 
of Deliveries, and Trade (Fishery) Conditions of Delive- 
ries. The cycle of distribution, from catch to retail shop, 
is correlated with annual plans and operational plans. 
Since 1967 direct contracts between fishing companies 
and fish centrals have been admitted, covering definite 
assortments of canned fish products to meet the demand 
in the market. 

Since 1968 a regular scientific analysis of the fish mar- 
ket in Poland has been carried out by the Trade Centre of 
Market Research. 



PROGRAMMING THE DEVELOPMENT OF PORTS 

The programming of the development of the national 
economy is in charge of the Planning Commission of the 
Council of Ministers. This Commission establishes the 
main trends and the general course of development. The 
precise distribution of tasks among trade branches is 
carried out by the respective ministries ; in fisheries it is 
done by the Ministry of Shipping, and the working out of 
details is performed by the respective fishing companies 
and institutions under the guidance of the Central Board 
of Fisheries. Thus the Minister determines the extension 
of ports, on the application of the director of the Central 
Board of Fisheries concerning ports under the administra- 
tion of state fishing companies, and on the application of 
the Maritime Board, with the advice of the director of the 
Central Board of Fisheries, concerning the ports under 
state administration. For extension of ports exploited by 
co-operative fishing companies the application is sub- 
mitted by the Maritime Board jointly with the National 
Union of Fishing Co-operatives. This concerns matters of 
docks and quays. Port investments are actually financed 
from state funds, i.e. from the central budget through 
the Ministry of Shipping. The building up of the back- 
ground facilities of the ports and fishing bases is under- 
taken by their administrators. The investment regulations 
define the objects and financing. Thus some investments 
are financed by the Ministry, e.g. the cold chain, some 
by the Central Union of Work Co-operatives or by 
National Union of Fishery Co-operatives, and some 
minor ones by the port administrators. Bank loans may 
be drawn for investments yielding quick returns. 

Two incentives provide the basis for planning develop- 
ment of ports: 

(a) the pursuit of the proper economic utilization of 
existing ports and the modernization of existing 
facilities and buildings, including all necessary 
services in balanced proportions 



[352] 



(b) the extension of existing ports following the 
development of fisheries with increased demand 
for port services. 

The development of fisheries is based on analysis and 
estimation of increasing needs of consumers and on the 
policy of the government to provide rational nutrition. 
In turn the needs in the range of protein products avail- 
able from fisheries are evaluated in terms of amount of 
whole fish required and accordingly the selection of the 
necessary fishing fleet and fishing methods is made, and 
in turn, these determine the development and extension 
of ports and their facilities. 

The decision-making process is based on the analysis 
of a variety of assumptions and conceptions, such as: 
whether the port is to be only a link connecting the sea 
(fleet) with the hinterland, i.e. the place at which sea 
transport is changed into land transport; whether fish 
handling and processing, e.g. filleting and portioning of 
fillets, freezing, canning, smoke-curing, etc., is to be 
carried out. 

The extent of utilization of particular fishing ports is 
also analyzed for making decisions in respect of the proper 
location of the fishing fleet. As a rule the alternative is 
chosen which guarantees the best economic effects, or the 
most correct accomplishment of set tasks. In economic 
calculation, consideration is also given to the effect 
obtainable through the processes of modernization and 
by withdrawal of technical facilities still fit for operation, 
and not amortized. Economic calculation shows what 
results, inter alia, would be obtained by the premature 
withdrawal of a non-profitable fleet, as withdrawal of 
non-profitable vessels reduces economic losses since 
places are left in the ports for other more profitable ves- 
sels, thus rendering savings in investment. Factors of 



proper location of ports in relation to considerations of 
the location of the hinterland, and means of communica- 
tion, railways, highroads and waterways. The best variant 
is then accepted for planning. 

The study of the basic alternatives: the extension of 
existing ports or the building up of new ports. This kind 
of research is carried out in the first place by large insti- 
tutions, such as The Designing Office for Maritime 
Structures "PROJMORS" in Gdatisk, the Head of Port 
Engineering of the Fishery Department of the High 
Agricultural School in Szczecin, the Sea Fisheries Insti- 
tute in Gdynia, Maritime Institute in Gdarisk and the 
Chair of Industry Economics of the High Economic 
School in Sopot. 



CONCLUSIONS 

From the above considerations the following are the 
main economic problems in Polish ports: 

(a) the determination of optimum throughout capa- 
city, being the complex of means for servicing 
fleet and cargo, in order to achieve the best total 
effect of their operation 

(b) the determination of the necessary functions of 
fishing ports, with the application of the prin- 
ciple of integration of functions and concentra- 
tion of facilities 

(c) the solution of the problem of specialization or 
versatility of ports, their mutual co-operation and 
co-ordination with background facilities, includ- 
ing the so-called cold chain 

(d) introduction of technical and organization pro- 
gress into the operation of fishing ports 
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Vigor Algunos Aspectos de la Organization y 
Desarrollo de un Puerto Pesquero 

por J. Pdrez Bellod 



Vigo: some aspect! of the organization and development of a fishery 
port 

The Vigo estuary with its privileged geographical situation and 
excellent natural conditions of depth and shelter is one of the world's 
largest natural ports. 

The paper describes the origin of the fishing port of Vigo and its 
disposition as well as the type of fishing vessels based there, i.e. for 
high-seas fishing (semi-cured cod, frozen fish and whaling); sea 
fishing for products iced for direct human consumption and inshore 
fishing for local markets or processing. 

A port description is included with an indication of how and by 
whom the services to the fishery fleet are provided. 

The construction, maintenance and exploitation of the fishing 
port is in the hands of the Junta del Puerto y Ria de Vigo, a Govern- 
ment autonomous entity. There are, besides, other administrative 
bodies such as the Comandancia de Marina and Sanidad y Servicio 
de Trabajos Portuarios which have surveillance and control func- 
tions. Unloading of the fish as well as its auctioning, marketing and 
processing is done by private enterprise. The organization of unions 
and professional staff connected with the fishing, processing and 
marketing sectors of the industry is detailed, together with those of 
training institutions like the Escuela de formacidn Profesional 
Nautico-Pesquera and those for research such as the Institute de 
Investigaciones Pesqueras and the Institute Espaftol de Oceano- 
graffa. 

Good distribution channels and marketing, together with the 
study of potential markets for fishery products are essential for 
fisheries development planning and in this respect the problems 
encountered by Vigo when introducing frozen fish are described. 

General criteria on the financial aspects of fishing ports and legis- 
lation affecting the Spanish ports, complete the paper. Finally, it 
includes general information on port tariffs and on the costs of 
services and supplies. 



Vigo: quelques aspects de 1 'organisation et du deyeloppement d'un port 
depeche 

Vigo, situt au fond d'unc ria qui lui assure une exceptionnelle situa- 
tion geographique et d'excellentes conditions de profondeur et 
d'abri, est 1'un des plus grands ports naturels du monde. 

L'auteur expose Porigine du port de peche de Vigo et son agence- 
ment, ainsi que les diverses categories de navircs de peche qui y 
operent: grandc peche (morue semi-traitee, poisson congele, chasse 
a la baleine), peche hauturiere debarquant des produits sous glace 
pour la consommation humainc directe, et pdche cdtiere alimentant 
les march6s locaux ou les industries de transformation. 

La communication decrit les installations portuaires, en specifiant 
le type et les fournisseurs des services assures a la flottc de peche. 

La construction, 1'entretien et 1 'exploitation du port de pgche 
releve de la Junta del Puerto y Ria de Vigo, organisme gouverne- 
mental autonome. II existe d'autres organismes administratifs, 
comme la Comandancia de Marina et Sanidad y Servicio de Traba- 
jos Portuarios, exercant des fonctions de surveillance et de contrdle. 
Le debarquement du poisson, ainsi que la vente aux encheres, la 
commercialisation et la transformation, relevent d'entreprises 
privees. L'auteur traite de 1 'organisation des syndicats et des 
travailleurs specialises opeiant dans les secteurs de la peche, 
de la transformation et de la commercialisation, ainsi que du 
personnel d'etablissements de formation comme TEscuela de Forma- 
ci6n Profesional Nautico-Pesquera et d'etablissements de recherche 
tels que 1'Instituto de Investigaciones Pesqueras et llnstituto Espaflol 
de Oceanografia. 

Pour la planification du developpement halieutique, il est indis- 
pensable de disposer de bons circuits de distribution et de com- 
mercialisation ainsi que d'etudier les d6bouch6s potentiels pour les 
produits de la peche. L'auteur decrit les problemes auxquels on s'est 
heurtd & cet egard a Vigo lors de 1'introduction du poisson congete. 

La communication renferme en outre des renseignements d'ordre 
general sur les aspects financiers des ports de pdche et sur la legisla- 
tion interessant les ports espagnols. Elle conclut par des donnees sur 
les redevances portuaires et sur le cout des divers services et fourni- 
tures. 



G ALICIA estd situada en el NO. de la peninsula 
iWrica en avanzada hacia el Atlantico y con una 
situaci6n geografica privilegiada frente a las mas 
importantes rutas maritimas comerciales del mundo. 

Es una regi6n montanosa y siempre verde, con clima 
templado y costa baftada por la corriente del golfo, en la 
que se recortan numerosas rias entre las que destaca la de 
Vigo hacia el sur, pr6xima ya a la frontera portuguesea. 

CondkioDes ffsicas y naturales 

No son las rias simples desembocaduras fluviales, que en 
todo caso en Galicia tendrian una importancia relativa 
por la proximidad de las cadenas montaflosas a la costa y 
consiguientc pequefla longitud de sus rios, sino accidentes 
geo!6gicos singulares, producidos por el hundimiento de 
extensos valles costeros, ahora sumergidos en el mar. 



La ria de Vigo tiene una longitud de mas de 16 mi lias 
con anchuras variables entre 0,3 y 6,5 millas, y una super- 
ficie de 140 km 2 en gran parte con calados superiores a 
los 30 m. Es una ria limpia y naturalmente abrigada de los 
temporales del Atlantico por las Islas Cies situadas en su 
desembocadura, que constituyen un gigantesco dique 
natural y la convierten en uno de los puertos naturales 
mds amplios y seguros del mundo. 

La situation geografica de Vigo es verdaderamente 
privilegiada como base de operaciones para la explota- 
ci6n de los recursos del mar. Aunque la plataforma conti- 
nental es en este litoral estrecha, las condiciones del 
medio acudtico son adecuadas para el desarrollo de gran 
niimero de especies muy apreciadas en los mercados 
pesqueros, reuniendo su ria, junto a su natural riqueza, 
las condiciones necesarias para servir de partida hacia las 
singladuras pesqueras atlanticas mis remuneradoras. 
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Pequefta historia pesquera 

Estas condiciones favorables del medio marine, los 
amplios cspacios abrigados y la profundidad de las aguas, 
tuvieron forzosamente que influir en los primeros habi- 
tantes de estas tierras, para fijar sus moradas en sus 
costas y buscar en el mar un alimento que tan generosa y 
abundantemente se les ofrecia. 




Fig. I. Puerto pesquero de Vigo Darsenas de El Berbes. 

Todos los nucleos habitados de la ria tienen preferente 
tradition pesquera, ligada a una complementaria activi- 
dad agricola, con esa dualidad caracteristica de los 
trabajos estacionales que todavia se mantiene en algunos 
de nuestros pequenos puertos. 

La historia de la pesca en la ria de Vigo es la hisloria 
misma de la pesca. Tras las capturas directas y la utiliza- 
ci6n primitiva de flotadores formados con troncos macizos 
o huecos, la utilizaci6n de pequefias embarcaciones a 
remo o a vela para la pesca litoral en el interior de las rias 
o en la plataforma continental pr6xima, ha continuado 
hasta nuestros dias de manera tradicional, figurando las 
planas "gamelas" y las elegantes "dornas" como antiguas 
muestras de una vigorosa tradici6n. 

La aplicacion a los buques pesqueros, en la segunda 
mitad del siglo XIX, del motor a vapor, fu el primer gran 
paso para la modernization, y con la posterior adaptation 
para la utilization de combustibles liquidos y el empleo 
posterior de los diferentes tipos de motores marines, la 
navegacion a vela ha quedado practicamente reducida a 
finalidades docentes o deportivas. En nuestros dias, 
incluso las pequeftas gamelas y botes, dedicados a la pesca 
en aguas tranquilas, estan provistas de motor o utilizan 
motores "fuera borda" para sus desplazamientos. 

La sustituci6n de la madera por el acero en los cascos 
de los buques, que todavia no ha alcanzado a la mayor 
parte de la flota costera o litoral, la utilizaci6n de motores 
mas potentes con menores exigencias de espacio, la 
mejora en las maniobras de los artes de pesca y en los 
sistemas de Iocalizaci6n y de seguridad, ban sido factores 
que ban permitido a la pesca rapidez y sensibles progresos 
en los ultimos afios. 

Finalmente, la aplicaci6n ccon6mica de la tecnica del 
frio a la pesca ha permitido dilatar los horizontes de os 



armadores pesqueros hasta los mas lejanos caladeros, 
en condiciones favorables de rcndimiento y rentabilidad. 

Las industrias derivadas de la pesca, a nivel artesanal 
en los primeros tiempos, encuentran antecedentes en las 
rias gallegas, en las que se ban localizado restos de pri- 
mitivos "pilos" que se utilizaban en los aftos 1 .000 a 8.000 
a de J. C. para la conservaci6n del pescado, siendo en ipoca 
romana muy florecicnte en estas costas la industria de la 
"salaz6n" del pescado, con un comercio activo de pescado 
salado con Roma. 

Iniciada la industria conservera en Francia a principios 
del siglo XIX, se extiende muy pronto a la region gallega 
en la que aparecieron las primeras fabricas de conservas 
de la peninsula. 

Factores que ban influido en el desarrollo peaqnero de Vigo 

Junto a las condiciones naturales de la ria de Vigo, su 
posici6n geografica privilegiada y los sucesivos avances 
que, como indicamos anteriormente, se han producido en 
la construcci6n de los buques pesqueros y en los mftodos 
de conservation e industrializaci6n de la pesca, han 
influido decisivamente en el desarrollo pesquero de Vigo 
los siguientes factores: 

(a) La existencia de una tradici6n familar que, con 
conocimiento del negocio pesquero, ha canali- 
zado importantes inversiones hacia este sector 
de la producci6n, en una ciudad con gran poten- 
tial de desarrollo. 




g. 2. Vista general de las d&rsenas nibns. 1 x y 3 de El Berbes. 

(b) Un importante nucleo de Pescadores y gentes 
relacionadas con el mar que constituyen exce- 
lente mano de obra especializada. 

(c) El establecimiento de comunicaciones rapidas 
con el interior del pais, al resultar Vigo terminal 
de una de las lineas radiates de carretera y ferro- 
carril de primer orden. 

(d) La creation de una amplia red de industrias 
derivadas de la pesca; en un principio de sala- 
zones, mas adelante conservera y reductora, y 
posteriormente frigorifica de congelaci6n y con- 
servaci6n. 

(e) Una organizaci6n comercial dedicada a la 
adquisicidn y posterior distribuci6n de los pro- 
ductos pesqueros. 
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(f ) Gran numero de varaderos y tailcres dedicados a 
reparaciones de buques pesqueros que garantizan 
la continuidad del trabajo, y fuentes adecuadas 
de avituallamiento y pertrechamiento. 

(g) Una importante industria de construcci6n naval 
especializada en la construccion de buques pes- 
queros de todas clases, y en constante esfuerzo 
tecnico para la mejora de buques y metodos de 
pesca. 

(h) La existencia de una Autoridad Portuaria 
creada en 1881 Junta de Obras del Puerto que 
con representaciones pesqueras ha canalizado 
las ayudas gubernamentales para la realizaci6n 
de las obras portuarias y la prestacidn de los 
servicios publicos generates que en cada momen- 
to fueron necesarios, ofreciendo terrenos adecua- 
dos a las empresas privadas para la instalaci6n 
de industrias relacionadas con la pesca. 



Clecci6n del emplazamiento del puerto pesquero 

La eleccion del emplazamiento de un puerto pesquero 
absolutamente nuevo en zonas sin tradition pesquera, es 
problema poco frecuente aun en paises subdesarrollados, 
ya que nos encontraremos con ciertos nucleos de pesca- 
dores, y con tradiciones locales indispensables, que serdn 
un decisive factor en el futuro xito de las nuevas instala- 
ciones. 

Prescindiendo del puerto pesquero nuevo creado como 
organizaci6n o empresa gubernamental, el caso general 
contempla situaciones actuates determinadas que pro- 
porcionan variadas perspectivas para la eleccion de 
emplazamientos. 

Los di versos nucleos pesqueros, traditional mente 
existentes en la ria de Vigo Cangas, Bayona, Moana, 
Redondela eran otras tantas posibilidades de emplaza- 
miento de un gran puerto pesquero y del correspondiente 
centro de comercializaci6n, y fueron los factores indica- 
dos en el epigrafe anterior los que condicionaron su 
emplazamiento a traves del tiempo como una consecuen- 
cia natural de su desarrollo pesquero. 

Las obras portuarias se iniciaron a principios del siglo 
actual, pero no fu6 hasta 1926 en que, estudios realizados 
por una Comision especial, determinaron las condiciones 
generates que debia reunir el puerto pesquero de Vigo, 
redactdndose un plan general de obras, todavia hoy en 
ejecuci6n, del que el grupo principal, que corresponde a 
las ddrsenas de 1 Berb6s y en el que se incluye el mer- 
cado terminal pesquero, fue inaugurado en el afio 1950. 

Se ha creado de esta forma un gran centro de coraer- 
cializaci6n en el que se concentran, las descargas, las 
ventas y preparaci6n de las expediciones del pescado hacia 
los mercados o industrias consumidoras. Las ventajas 
que esta concentraci6n supone para los armadores de los 
buques las facilidades de todo orden que obtienen y la 
seguridad de obtener el mejor precio para su pescado, han 
convertido al puerto pesquero de Vigo en mercado de toda 
la flota de la ria y, en ocasiones, de otras flotas forastcras, 
quedando los restantes puertos de la ria como bases de 
refugio, estancia y reducido pertrechamiento de las flotas 
de las pequeftas embarcacioncs tradicionales dedicadas a 
la pesca litoral. 



Panorama actual y previsiones futuras 

Desaparecida pr&cticamente la navegaci6n a vela en los 
buques pesqueros y el uso del carb6n por el acondiciona- 
miento de las calderas de las maquinas de vapor para el 
empleo de combustibles liquidos, los nuevos buques 
pesqueros, con cascos de acero y motores marines, han 
aumentado su tonelaje como consecuencia de la introduc- 
cidn del frio industrial en la conservaci6n de la pesca. 

Los product os de la pesca que debian ser consumidos 
con rapidez, porque su periodo de conservaci6n con hielo 
era muy limitado, al ser sometidos a un proceso adecuado 
de congelaci6n permiten su almacenamiento y conserva- 
ci6n duranto largo tiempo, y su posterior consumo en 
condiciones muy semejantes a las que tenia recien pescado. 

Si con la utilizaci6n del hielo y mezclas frigorificas se 
hizo posible alcanzar areas de pesca alejadas de los puer- 
tos de descarga con la seguridad de que el pescado llegaria 
al mercado en buenas condiciones, con la aplicacidn del 
frio industrial y la congelacidn a bordo de los buques 
pesqueros, se consigue la posibilidad de alcanzar los 
caladeros ms remotos, condicionando la vuelta del 
buque a su base, desde el punto de vista tecnico, unica- 
mente a la capacidad de almacenamiento en el buque de 
la pesca capturada. El obligado aumento de las dimen- 
siones de los buques permiten dilatar el regreso a los 
puertos de origen, y evitar una considerable perdida de 
tiempo en viajes, con un aumento considerable del rendi- 
miento. 

Las caracteristicas del pescado congelado permiten 
liberar su comercializaci6n de la servidumbre de la obli- 
gada venta en subasta despugs de la descarga que 
pesaba sobre el pescado fresco conservado en hielo. 
1 almacenamiento, en c&maras frigorificas, del pescado 
congelado, introduce en su comercializacion la trans- 
acci6n directa entre armadores propietarios y mayo- 
ristas, sin otra regulation que las leyes generates de la 
oferta y la demanda, en funcion de los consumes pre- 
visibles y de los stocks de pescado almacenados. 

1 impacto que en unos pocos afios ha supuesto la 
formation en Vigo de una importante flota de barcos 
pesqueros congeladores, cuya construcci6n ha supuesto 
un esfuerzo financiero considerable de la empresa privada 
y de la ayuda crediticia gubernamental, han frenado el 
desarrollo de la flota tradicional parejas, bous, trawlers, 
bacas provocando incluso el desguace de los buques 
mas antiguos y menos productivos. Este fenomeno de 
cardcter coyuntural tiene forzosamente que tener escasa 
duraci6n, ya que el pescado fresco no ha sido desplazado 
por el pescado congelado, que se ha abierto mercados 
propios, sino que su demanda se ha mantenido y aumen- 
tado, como consecuencia del aumento del nivel de vida, 
incrementdndose sensiblemente los precios de subasta, y 
ampliindose los sectores consumidores. 

La flota pesquera dedicada a la pesca litoral es la de 
mayor antigiiedad, conserv&ndose gran numero de 
motoras y traineras con casco de madera, de muy poca 
autonomia y escaso rendimiento. Estas caracteristicas y 
la tradicional pesca con artes de cerco o aparejos que 
realizan, obligan a que sus actividades se desarrollen 
estacionalmente con largas etapas de inactividad por el 
alejamiento de los bancos de pesca de las dreas costeras 
prdximas, o por los temporales que no est&n en condi- 
ciones de soportar. 
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Las tendencias actualcs que permiten una previsi6n 
futura de necesidades son, en el puerto de Vigo, muy 
semejantes a las que se observan en otros puertos pes- 
queros occidentals 

Los armadores dcbcn suministrar a los proyectistas 
navales los datos fundamentales que le permitan construir 
el buque mds adecuado. La determinacidn previa del 
tamafto del buque y de su capacidad de almaccnamicnto 
de pescado, permitird al proyectista la fijaci6n de su 
desplazamiento y de las dimensiones principales de 
eslora, manga, calado y franco bordo. 

Las diferentes facetas pesqueras del puerto de Vigo 
implican la utilizacidn de sistemas de pesca y buques 
tambita de caracteristicas diferentes, en relation con la 
situacidn de los caladeros utilizados y de los tipos de pesca 
capturados. 

Los caladeros mds alejados, actualmente utilizados 
para la pesca de arrastre, son los de Africa del Sur, con 
distancias del orden de 5.000 millas, estimdndose la posi- 
bilidad de utilizacidn de caladeros mds alejados tanto en 
el Atldntico SO como en el Indico y Pacifico. Los buques 
dedicados a esta clase de pesca disponen al menos de 
instalaciones para la congelaci6n del pescado y cdmaras 
refrigeradas para su almacenamiento, y en su mayor 
parte dispositivos mecdnicos especiales para facilitar el 
izado de las redes cargadas, y la preparacidn y transporte 
interior del pescado. Son muy frecuentes los dispositivos 
de "rampa por popa". Son buques de SO a 120 metres de 
eslora y 500 a 3.000 T.R.B. mangas de 8 a 15 metros y 
capacidad de carga de 250 a 2.500 Tm., utilizdndose 
buques de menores dimensiones para la captura de 
algunos crustdceos de elevado precio. En todos estos 
buques el acondicionamiento incluye la congelaci6n 
rdpida a -30 C y la conservaci6n a -20 C. 

1 aprovechamiento integral de la pesca se consigue en 
los buques mayores con instalaciones para corte y file- 
teado, obtenci6n de harinas y aceites de subproductos o 
de las especies inferiores capturadas, e incluso fabricaci6n 
de verdaderas conservas. Se llega de estaforma a verdaderos 
buques factoria, que pueden, a su vez, dedicarse a la 
pesca o utilizar los productos capturados por buques mas 
pequeftos. 

Tanto los buques pesqueros congeladores como los 
buques factoria, en sus diversas modalidades, pueden 
aumentar sus rendimientos utilizando buques mercantes 
frigorificos o simplemente cargueros, para remitir a los 
puertos receptores el pescado congelado y las harinas, 
aceites o conservas, realizando transbordos en alta mar, 
en sus fondeaderos habituates o en puntos pr6ximos a los 
caladeros, e incluso en algunos casos, previo dep6sito 
provisional en almacenes portuarios adecuados. Aunque 
los buques deben volver a sus bases para realizar repara- 
ciones y revisiones peri6dicas y facilitar descanso a su 
tripulaci6n, estos viajes pueden reducirse al minimo 
utilizando instalaciones portuarias, pr6ximas a las Areas 
de pesca explotadas, habidndose llegado incluso a organi- 
zar turnos de trabajo para las dotaciones del buque, 
utilizando el transporte aerco para los desplazamientos 
entre Vigo y Suddfrica. 

Los caladeros a distancias medias, del orden de 500 a 
1.500 millas que, en razdn de la duraci6n del ciclo de la 
pesca, permiten la conservacidn del pescado unicamente 
con hielo, utilizan buques tradicionales con casco de 



acero de 30 a 50 metros de eslora y 200 a 500 T.R.B. Los 
avances tecnicos en estas unidades, cuya renovaci6n se 
cncuentra momentdneamente frenada por la conccntra- 
ci6n indicada de la capacidad invcrsora hacia los buques 
congeladores de gran altura, se caracteriza tambie*n por la 
introducci6n de las rampas a popa y otros dispositivos 
encaminados a racionalizar y mecanizar las maniobras 
de lanzar y cobrar los aparejos y la preparaci6n y 
almacenamiento del pescado, asi como el acondiciona- 
miento de las bodegas para conservar pescado fresco con 
hielo a C. Estas mejoras tccnicas se introducen igual- 
mente en los buques semi-factorias, dedicados a la pesca 
del bacalao en el Atldntico norte, que limpian y salan el 
pescado en la mar, para su transporte, y que, descargado 
en puerto con el nombre de "bacalao verde" pasa a las 
factorias en tierra para completar su secado y curado. Se 
consigue, de esta forma, una disminuci6n de la contribu- 
ci6n del factor humano en la manipulacidn a bordo, 
red ucien dose el niimero de tripulantes, y una mayor 
rapidez y seguridad en las operaciones, con un mayor 
rendimiento en cantidad por campana y hombre, y una 
mejora en la calidad del pescado. Tambie"n en este 
grupo se tiende a la utilizacidn de buques congeladores de 
pequeftas dimensiones, de unos 30 a 40 metros de eslora y 
200 T.R.B., e incluso buques mixtos con posibilidad de 
conservar pescado fresco o congelado en proporciones 
variables segun la situaci6n del punto base respecto al 
caladero frecuentado. 

La misma tendencia modernizadora se observa en los 
buques dedicados a la pesca costera o litoral con artes 
peldgicas de cerco o aparejo, porque, como se indicd 
anteriormente, la flota existente es muy antigua, y los 
viejos buques de madera, que raramente alcanzan esloras 
de 20 metros son poco rentables por su escasa autonomia 
y elevado niimero de marineros necesarios, unido a las 
forzadas etapas de inactividad. Los nuevos buques con 
casco de acero, mayores dimensiones y velocidad, y 
mecanizacion de las operaciones, y mejor acomodacidn 
para el pescado, permitirdn campaftas mds dilatadas y 
desplazamientos a mayor distancia del puerto base en 
seguimiento de los bancos de pesca en sus desplazamien- 
tos migrator! os o en la busqueda de otros bancos mds 
propicios. Tambien en este sector, y por andlogas razones 
que en la pesca de arrastre, se tiende a la construction de 
buques con instalaciones para la congelacidn del pescado 
y su posterior conservaci6n, en relaci6n con el tamafto 
del buque y la situaci6n de las zonas de pesca. 

Es frecuente la construcci6n de buques "polivalentes", 
que completan su trabajo durante el afto alternando, 
segun las e*pocas, la pesca con aparejos, o artes de cerco, 
con la pesca de arrastre en aguas medias o profundas. 

En todas la nuevas construcciones se cuida especial- 
mente de mejorar las condiciones de habitabilidad del 
buque, dando singular importancia a la acomodaci6n de 
la tripulaci6n, de forma que las mayores comodidades 
ayuden a compcnsar la dureza de su trabajo, y el obligado 
y, en ocasiones, dilatado alejamiento de sus hogares par- 
ticulares; los buques de mayor tonelaje pueden ya dis- 
poner de servicios medicos y religiosos para el personal, 
tendidndose a que estos servicios puedan prestarse a 
buques menores desde buques especiales de ayuda, 
situados en caladeros frecuentados por un niimero de 
barcos importante. 
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Tipos de peso* 

Como resumen de lo indicado en los p&rrafos anteriores, 
concurren en el puerto pesquero de Vigo los siguientes 
tipos de pesca: 

Pesca de gran altura que comprendc: 

(a) Pescado congelado, suelto, en cajas o en bloques, 
transportado a puerto en transportes frigorificos, 
o en los mismos buques pesqueros que realizaron 
su captura. Las dimensiones de estos buques 
pesqueros suponen esloras totales de 30 a 120 
metros, y calados miximos de 3,50 a 6,50 m. Los 
buques mercantes frigorificos utilizados, tienen 
dimensiones muy variables, y analogamente 
sucede con los buques factoria que, frecuente- 
mente, proceden de antiguos buques mercantes 
habilitados 

(b) Marina en bolsas o sacos, aceite en barriles y 
conservas en cajas, transportados en los indica- 
dos buques pesqueros, frigorificos o factoria 

(c) Bacalao salado a media cura bacalao verde 
transportado a granel o en cestos especiales en 
las bodegas de los buques pesqueros 

(d) Ballenas y cachalotes que se descargan en la 
factoria particular de "La Balea", situada en la 
costa norte de la ria, junto al puerto de Cangas. 

Pesca fresca de altura Transportada a granel y sin 
clasificar, o con una ligera clasificaci6n en las bodegas de 
los buques pesqueros, con hielo, y colocada con separa- 
ciones de madera (panas) verticales y horizontals, con el 
fin de evitar que el peso de la carga aplaste el pescado de 
las capas inferiores. Los buques con esloras de 30 a 50 
metros tienen calados no superiores a 4,50 m. 

Se trata, en general, de pescado variado procedente de 
la pesca de arrastre, destinado al consumo inmediato "en 
fresco", aunque suelen descargarse igualmente cefalo- 
podos choco y pulpo destinados a la congelaci6n o a 
la conserva, u otras especies destinadas a la fabricaci6n de 
conservas o a las industrias reductoras. 

Pesca costera o literal Entre la que distinguimos: 

(a) Pescado de caracteristicas uniformes, transpor- 
tado a granel y destinado en pequefia pro- 
porci6n al consumo "en fresco" y en su mayor 
parte a su industrializaci6n para la fabricaci6n de 
conservas o salazones (sardina, albacora, anchoa, 
bonito, palometa, etc.) harinas o aceites. Los 
buques pesqueros utilizados tienen hasta 20/30 
metros de eslora y calados no superiores a 3,00 m. 

(b) Pequeftos lotes de pescado variado y mariscos, 
capturado por pequeftas embarcaciones a motor 
o a remo, utilizando aparejos o artes de pesca de 
varias clases, que se destina, en general, al con- 
sumo de los mercados locales 

(c) Moluscos (almejas, berberechos, ostras, mejil- 
lones, vieiras, etc.), procedentes de yacimientos 
naturales o viveros flotantes, destinados, tanto a 
la exportaci6n para consumo en fresco, como a 
la fabricaci6n de conservas. 



Descripcite general del poerto 

Con car&cter general, es conveniente que los pucrtos 
pesqueros sean independientes de los pucrtos comerciales, 
o al menos, que las instalaciones pesqueras de un puerto 
esten complctamente aisladas y diferenciadas de las 
restantes instalaciones destinadas al trdfico de pasajeros y 
mercancias. Solo en muy pequeftos pucrtos pueden 
simultanearse el tr&fico pesquero y el comercial, pero 
contando siempre con una adecuada distribuci6n de los 
muelles a instalaciones disponibles entre ambas aten- 
ciones. Dentro del puerto pesquero, es tambin conve- 
niente, al igual que sucede en los sectores comerciales, la 
especializaci6n de las diferentes zonas, muelles e instala- 
ciones, segun la finalidad de su utilizaci6n, y los servicios 
que por los mismos se presten. 

1 puerto pesquero de Vigo se extiende en una longitud 
de costa superior a 3 km entre dos antiguos nucleos pes- 
queros, El Berbs y Bouzas. Comprende fundamental- 
mente las cuatro ddrsenas de El Berths, con una super- 
ficie total de 13,4 has. (134.000 m 2 ), las dos ddrsenas de 
Bouzas con 5,5 Has. (55.000 m 2 ) de superficie de flotaci6n 
y una zona industrial pesquera, situada entre los dos 
nucleos anteriores, cuya superficie abrigada al terminarse 
el dique de abrigo de Coya, en construcci6n, sera de 
70 Has. (700.000 m 2 ), y en la que existen cinco pantalanes 
o espigones y varias rampas frente a la zona ocupada por 
factorias pesqueras y almacenes frigorificos. 

En la ria, y dependiendo de la Junta del Puerto de 
Vigo, existen varios pequeftos puertos pesqueros Can- 
gas, El Con-Moafta, Domayo, Cesantes y Canido , que 
sirven de base a buques destinados a la pesca costera, y 
un conjunto de embarcaderos y rampas, realizandose en 
todos 611os operaciones simultaneas de trifico de bahia, 
de pasajeros y mercancias con el puerto de Vigo. 

Aunque la ria esta abrigada de los temporales del 
Atlantico, los diques de abrigo construidos en los puertos 
pesqueros tienen como objeto garantizar una perfecta 
tranquilidad de las aguas, respecto a las pequeftas agita- 
ciones interiores, para que los buques pesqueros de menor 
tamafto se encuentren completamente seguros y realicen 
sus operaciones en cualquier estado de agitaci6n exterior. 

En muchos parajes de las costas de la ria existen 
muelles, rampas o espigones de propiedad particular, 
para servicio de fdbricas de conservas y factorias pes- 
queras. 

Servicios generates al buque 

Los buques precisan, en primer lugar, superficies abriga- 
das y ademas obras de atraque, para realizar sus opera- 
ciones de descarga de la pesca, suministros, pertrecha- 
mientos y avituallamiento, estancia y descanso, y revi- 
siones y reparaciones. No puede, sin embargo, olvidarse 
que la eficacia del puerto pesquero depende, en gran 
parte, de las condiciones y mecanizaci6n de los buques 
que lo utilizan. 

Hemos indicado las superficies abrigadas en todo 
tiempo de que se dispone, y a continuacion reseftamos la 
distribuci6n de muelles y servicios. 

Muelles de descarga Las ddrsenas No. 1 y parte de la 
No. 3 de El Berths, estan destinadas a las descargas de la 
pesca literal, de la que, gran parte, se descarga tambie'n en 
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los numciosos muellcs y rampas, tanto publicos como 
privados, existentes en las costas de la ria. 

La ddrsena No. 4 de El Berths estd, en su mayor parte, 
destinada a la descarga de pescado fresco variado, tanto 
de altura como procedentc de "arrastre" en las zonas 
costeras pr6ximas 

La captura del "bacalao verde" o a media cura, tiene 
un ciclo de pesca de 4J a 5 meses, por lo que la llegada a 
puerto de los bacaladeros tiene lugar dos veces al ano 
junio y diciembre y las descargas se realizan en el 
espigdn que cierra por el Sur la ddrsena No. 4 y en los 
pantalanes No. 1 al 4 de la zona industrial. 

El pescado congelado, que cuando va destinado a frigo- 
rificos situados en la zona industrial, se puede descargar 
tambien en los indicados pantalanes que se estdn refor- 
zando para habilitarlos para este fin, suelen, en la actuali- 
dad, descargarse en los muelles comerciales, especialmente 
si es transportado en buques frigorificos, que precisen 
reducir al mdximo sus dias de estancia en puerto. 

Las ballenas y cachalotes se descargan en la factoria de 
"La Balea", que dispone de rampa de varada e instala- 
ciones para la completa industrializaci6n de sus produc- 
tos. 

Suministros Los suministros principales a los buques 
pesqueros son los siguientes: 

(a) Combustibles: La mayoria de los buques utilizan 
gas-oil, aunque hay todavia buques que queman 
fuel-oil en sus viejas calderas de vapor, mientras 
que el carbon como combustible ha desapare- 
cido. El suministro lo realiza la empresa oficial 
C.A.M.P.S.A., en regimen de monopolio nacio- 
nal, con precios especiales reducidos para la 
pesca, en cantidades controladas por los servi- 
cios de la Administraci6n (Comandancia de 
Marina). Los cupos estdn relacionados con el 
tonelaje y zona de pesca del buque. 

El suministro se efectua directamente en el 
muelle N. de la ddrsena No. 4, en los pantalanes 
No. 1, 2 y 4, en el pantaldn de petroleros, o "a 
flote" por medio de petroleros dedicados 
exclusivamente a este servicio. Se comprende la 
conveniencia de que este suministro se realice, 
bien por tierra o por mar, simultaneamente a las 
restantes operaciones preparatorias que efectua 
el buque antes de una nueva salida a la mar. 

Por la Junta del Puerto se ban facilitado 
terrenos para la construction de depdsitos de 
combustible, tanto en Vigo como en los pequenos 
puertos de Cangas, Moafta y Cesantes 

(b) Aguadulce: El suministro para calderas de vapor 
y usos domgsticos a bordo, se realiza por la 
Junta del Puerto mediante contador, por tomas 
situadas en los muelles de descarga o de estancia, 
mientras se realizan dichas operaciones, o por 
barcos algibes particulares 

(c) Hielo: Existen cinco fdbricas privadas, en su 
mayoria en la zona portuaria, para fabricaci6n y 
suministro de hielo picado o en escamas, a los 
buques que se dedican a la pesca literal y de 
altura, con una capacidad de produccidn de 
240.000 Tm anuales, y de almacenamiento de 



6.000 Tm. Este almacenamiento es imprescindible 
para regular el suministro en los meses estivales 
de mayor consumo. 

La carga del hielo en los buques se debe reali- 
zar momentos antes de su salida del puerto, y el 
suministro se efectua por torres de distribuci6n 
situadas en el muelle N. de la ddrsena No. 4 y 
pantalanes No. 2, 3 y 4. La situada en la ddrsena 
No. 4 tiene cardcter esencialmente publico, de 
acuerdo con la concesion que autoriz6 su con- 
struction, y una capacidad de suministro de 80 
Tm/hora. Las restantes instalaciones suminis- 
tran especialmente a los buques de su grupo pes- 
quero, y eventualmente a otras embarcaciones 
ajenas. En algunas circunstancias estas fdbricas 
transportan, con camiones, el hielo preparado a 
muelles de estancia y avituallamiento para su 
entrega directa al buque 

La cantidad de hielo necesaria para pesca de 
altura es, por tdrmino medio, igual al tonelaje de 
pescado capturado, y mucho menor la propor- 
cion para la pesca litoral, tanto con artes de 
cerco como de arrastre, por la menor duracidn 
del ciclo pesquero del buque 
(d) Sal: El consumo principal lo realizan los buques 
dedicados a la pesca del bacalao en navegacion 
de gran altura. Estos buques precisan cantidades 
importantes del orden de 200 Tm. por buque, y 
se suministran en los muelles comerciales car- 
gando con grua, o en estos muelles o los desti- 
nados a estancia y avituallamiento, directamente 
por medio de camiones y cintas. 

Muelles para estancia, avituallamiento y pequefias repara- 
ciones. Los muelles de las ddrsenas No. 1 y 4 de El 
Berbes, destinados a la descarga del pescado o suminis- 
tros deben quedar libres inmediatamente despues de 
realizadas las operaciones, e igualmente sucede con los 
pantalanes en las gpocas de descarga de bacalao verde o 
pescado congelado. 

Los buques pesqueros despus de finalizadas las des- 
cargas, deben permanecer un cierto tiempo en puerto 
antes de su proxima salida. Segun la duration de su ciclo 
pesquero, este periodo es mds o menos largo: desde unas 
pocas horas para los buques dedicados a la pesca litoral 
que pueden quedar aumentadas por los domingos y dias 
festivos, que permanecen inactivos, hasta dos o tres dias 
en los buques dedicados a la pesca de altura, con un ciclo 
de pesca de 20 dias a un mes. Estas estancias tienen como 
finalidad, el descanso de los marineros, la carga de sumi- 
nistros y vituallas, el pertrechamiento (artes de pesca, 
aparejos, cables y estachas, aparatos, repuestos y demds 
efectos navales) y la pequefias reparaciones usuales. 
Estas reparaciones o las convenientes revisiones peri6di- 
cas, pueden dilatar la estancia normal de los buques en 
puerto. 

Los buques dedicados a la pesca de gran altura (baca- 
laderos y congeladores) cuyos ciclos de pesca son mds 
dilatados, pueden estar en puerto, despues de terminadas 
las descargas, de diez dias a un mes, e incluso periodos 
mds dilatados, segun la duraci6n de las operaciones de 
conservaci6n y reparaci6n, que sean necesarias. 

Debemos contar, ademds, con los buques inactivos por 
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diversas causas, tanto pcri6dicas, como sucede con los 
buques dedicados a la pesca literal al finalizar las com- 
pafias, como financieras o sociales, e incluso cuando, a 
causa de fuertes temporales, son arriesgadas las faenas de 
la pesca. Estos buques pueden abarloarse a otros buques 
atracados a muelles, e incluso fondear en las superficies 
abrigadas, siempre que no dificulten la navegacidn. 

Para todas estas necesidades que precisan servicios 
semejantes, se dispone de los muelles siguientes: Para la 
flota de altura y gran altura, los muelles N. y O. de la 
darsena No. 3 de 1 Berbes y los de las d&rsenas No. 1 
y 2 de Bouzas, utilizdndose tambien los cinco pantalanes 
de la zona industrial que, por su situation frente a deter- 
minadas factorias pesqueras, y aunque sin exclusividad 
son perfectamente utilizados por los buques que de ellas 
dependen, simultaneando operaciones de descarga, 
suministro y pertrechamiento, e incluso, si es posible, de 
estancia y pequeflas reparaciones. 

Para la flota literal se utilizan el muelle N. de la ddrsena 
No. 1 y el Sur de la darsena No. 2 de El Berbes, asi como 
los muelles de los restantes puertos pesqueros de la ria 
que, como hemos indicado, sirven de base a flotas cos- 
teras locales. Tanto en el puerto de Vigo como en otros 
puertecillos de la ria, existen rampas para el varado, 
calafateado y reparaci6n de las embarcaciones menores. 

El resumen de los muelles del puerto pesquero de Vigo 
es el siguiente: 



Para descargas 

Para suministros 

Para estancia, avituallamiento 

y pequefias reparaciones 
Pantalanes de uso vario. (4 de 

100 m de longitud, con dos 

frentes de atraque) 
(1 de 35 m, id. id.) 



M.I 



1.204 
201 

1.650 



Calado 

B.M.V.E. 

M. 



800 
70 

TOTAL 3.925 



Construccidn, armamento y grandes reparaciones. En la 
zona maritima bajo la jurisdiccidn de la Junta del Puerto, 
se ban concedido autorizaciones para la construccidn, 
por la industria privada, de numerosas industrias desti- 
nadas a la construccidn y reparacidn de buques, que 
comprenden, astilleros, varaderos, talleres y muelles de 
armamento. Las mayores de estas industrias atienden 
simultaneamente a la construccidn y a la reparaci6n de 
buques. 

Existen en la actualidad tres grandes astilleros, otros 
cuatro intermedios, seis astilleros y varaderos menores y 
otras muchas industrias semejantes dedicadas a con- 
strucciones y reparaciones de buques de madera. En total 
mis de 80 gradas y rampas de varios tipos y dimensiones. 

Los astilleros vigueses estin a la cabeza de los de su 
clase para la construccidn de buques pesqueros, con 
instalaciones y mftodos modernos de prefabricaci6n, que 
les pcrmiten construir en las mejores condiciones de call- 
dad y precio, destinando a la exportaci6n una importante 
proporci6n de sus construcciones. 



Cuando no interfieren sus traficos caracteristicos, la 
Junta del Puerto permite la utilizaci6n de algunos de sus 
muelles pesqueros o comerciales, para armamento y 
reparaci6n de buques pesqueros, por insuficiencia tem- 
poral de los muelles de armamento privados, disponiendo 
en los mismos de instalaciones el&tricas adecuadas. 

Servicios complementarios al buque pesquero. En los 

muelles destinados a estancia, pertrechamiento y peque- 
fias reparaciones, se facilitan por la Administraci6n por- 
tuaria Junta del Puerto a los armadores, almacenes, 
individuates para facilitar el desarrollo de sus actividades, 
en relaci6n especialmente con el deposito de artes y 
aparejos de pesca, pertrechos, repuestos y otros, pequefia 
oficina, e incluso con zonas especiales para la preparaci6n 
y cebado para la pesca de palangres y otros aparejos 
semejantes. 

La Junta ha facilitado terrenos en la zona portuaria 
para la construccidn de talleres mecanicos, e!6ctricos y de 
carpinteria naval, almacenes de efectos navales, fabrica 
de redes y malletas, y otras instalaciones complementarias 
para la preparation del buque pesquero. 

Servicios generales a la pesca 

Para mayor claridad en la exposition, y por corresponder 
efectivamente a una diferenciacidn que realmente se pro- 
duce, enumeramos separadamente los servicios que pre- 
cisan los tres tipos de pesca indicados gran altura, 
altura y litoral o costera y la forma como se prestan en 
el puerto de Vigo. 

Pesca de gran altura Como hemos indicado, esta for- 
mada por bacalao "verde" o a media cura, por pescado 
congelado en piezas sueltas, bloques o cajas y por 
productos derivados de la pesca aceites, harinas, con- 
servas procedentes de barcos factoria y por ballenas 
y cachalotes remolcados. 

Como factores principals que deben considerarse para 
la descarga y transporte figuran : la rapidez, la economia 
y la preservacidn de la calidad de los productos de la 
pesca. 

El establecimiento de una cadena continua entre el 
buque y la factoria pesquera o el almacn frigorifico, 
puede resultar de la m&xima eficacia en relacidn con los 
tres factores indicados. 

La ubicacidn de las factorias y almacenes frigorificos 
en zonas inmediatas a los puntos de atraque, y la con- 
struccidn de instalaciones continuas de descarga, a ser 
posible, cubiertas y climatizadas des de la bodega del 
buque al frigorifico, constituyen una solucidn excelente, 
limitada unicamente por razones econdmicas de renta- 
bilidad de la instalacidn en relacidn con el volumen pre- 
visto de las descargas. 

La habilitacidn de los pantalanes situados en la zona 
industrial pesquera de Vigo esti encaminada a conseguir 
esta finalidad, cuyas mayores dificultades se derivan de la 
dispersidn de las factorias y frigorificos en la zona por- 
tuaria. En la actualidad la descarga en estos pantalanes, 
tanto del bacalao verde como del pescado congelado, se 
realiza por medio de maquinillas tradicionales, y en 
fecha inmediata podr&n utilizarse gruas automdviles para 
conseguir un mayor rendimiento rapidez y economia 
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completdndose en ambos casos el transporte por medio 
de carretillas transportadoras diesel o elfctricas, con el 
uso exclusivo de 6stas en el interior de las cdmaras frigo- 
rificas. Una segunda etapa la constituye la instalaci6n de 
la cadena continua de transporte desde la bodega del 
buque. 

En general, cuando el pescado congelado llega a puerto 
en los buques pesqueros que realizaron las capturas, 
no es la rapidez, desde el punto de vista del barco, un 
factor decisive, por estar prevista una deter minada 
estancia del mismo en puerto o por otras razones, pero 
cuando el pescado es transportado en buques frigorificos 
mercantes, la rapidez de la descarga adquiere una mayor 
importancia, obligando la dispersi6n de los almacenes 
frigorificos a realizar las descargas en los muelles comer- 
ciales con gruas electricas de p6rtico. Se consiguen, de est 
forma, excelentes rendimentos 15 Tm. por gnia y hora y 
0,7/0,8 Tm por hombre y hora utilizando para la 
desestiba y descarga, personal especializado adecuada- 
mente protegido, y colocando el pescado en bandejas o 
jaulas paletizadas para su posterior manipulaci6n en los 
frigorificos. 1 transporte a distancias nunca superiores a 
3 km se efectuacon la mayor rapidez posible, en camiones 
descubiertos, protegidos con toldos o encerados. Seria 
preferible la utilization de camiones refrigerados, aun 
para estas pequenas distancias, pero la utilization de 
camiones cubiertos supondria una mayor dificultad de 
carga y descarga y un cierto encarecimiento de las opera- 
clones. La preparation, clasificacion e industrializaci6n 
del pescado congelado, se realiza por las empresas priva- 
das en sus instalaciones, sin intervention de la Autoridad 
portuaria. 

La Junta del Puerto de Vigo tiene el proyecto de con- 
struir un muelie frigorifico adosado interiormente al 
dique de abrigo de Coya, con calado de 9,00 metros y 
explanadas adecuadas para la construcci6n de almacenes 
frigorificos contiguos a la linea de atraque. 

Los productos derivados de la pesca se descargan en los 
muelles comerciales como otras mercancias an&logas, y 
por la Junta se prestan los servicios normales de almace- 
namiento. 

Las ballenas y cachalotes llegan a puerto a remolque 
de los buques cazadores y son conducidos directamente a 
la factoria ballenera para su industrializaci6n. 



Pesca de altara La pesca fresca de altura llega, pr&ctica- 
mente, a granel y sin clasificar en las bodegas de los 
buques, mezclado con hielo, y eviscerado. Una previa 
clasificaci6n "a bordo" despu6s de la pesca y el acondi- 
cionam uento en recipientes adecuados - cestos de plastico, 
sacos de papel, cajones, cajas de origen, etc. como se 
efectua en algunos puertos, facilitaria las operaciones en 
el terminal pesquero. Son ventajas que con dlo se logra- 
rian; la reduce! 6 n de la cantidad de hielo necesario por 
una mejor circulaci6n de aire que favorece la refrigera- 
ci6n; suprimir la clasificaci6n en puerto; la presentaci6n 
del pescado para la venta en los cajones origina les, 
suprimiendose todo tipo de manipulaci6n entre el momen- 
to de la captura y la remesa al exportador o mayorista, y 
la disminuci6n del tiempo entre descarga y ventas, en 
beneficio todo llo de la calidad del pescado. Los fac- 
tores negativos se presentan al estudiar la rentabilidad de 
las transformaciones necesarias en los barcos actuates, 
entre los que se incluiria el aumento del tamano de las 
escotillas ; en la normalization del tipo de recipientes 
utilizados y sistema de clasificaci6n aceptables para los 
compradores y la Autoridad portuaria, en la formaci6n 
del personal del barco para hacer estas operaciones, y la 
resolution de los problemas laborales que puede provocar 
la variaci6n de metodos necesaria. 

(a) Descargas y lavados: Es el momento a partir del 
que el pescado empieza a sufrir danos, las opera- 
ciones de descarga se realizan en el puerto de 
Vigo utilizando maquinillas de dos tambores 
situadas en tierra. El pescado mezclado con hielo 
se carga en bodega en cestos que se vuelcan en 
tinas con agua salada, situados sobre la cubierta 
del buque para el lavado y separaci6n del hielo. 
Debe tenderse a que el agua salada de lavado, 
este fria y esterilizada. Se coloca despues en 
cajas de pl&stico para su descarga a tierra en los 
puestos de clasificaci6n. Estas operaciones que 
se realizan con cierta rapidez exigen la interven- 
ci6n de un elevado numero de obreros, con 
remuneration elevada, que encarecen la opera- 
ci6n. 

Si en paises subdesarrollados el coste de la 
mano de ebra puede ser relativamente reducido, 
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en procesos de desarrollo es necesario mecanizar 
las operaciones, para reducir al minimo la utili- 
zaci6n del hombre como fuerza bruta, obtenien- 
do condiciones de trabajo mas benignas, y 
abaratando los costes de manipulation. 

No parece facil, en estos buques relativamente 
pequeftos, la mecanizacidn en el interior de las 
bodegas, por el escaso espacio que en el las se 
dispone, y la variaci6n de posiciones necesarias 
que durante la descarga precisaria sufrir el 
transportador utilizado. Una solucidn muy con- 
veniente seria la utilizaci6n, en bodega, de cestos 
que una vez llenos son transportados horizon- 
talmente en su interior por la acci6n del cable 
elevador, y su descarga directa en tierra en pun- 
tos de lavado automatic, directamente conec- 
tado a cintas continuas de clasificaci6n. En este 
sentido se trabaja en estos mementos, proyec- 
tando un prototipo experimental para su poste- 
rior standarizaci6n. 

(b) CIasificaci6n y venta subasta: Desde el momento 
que el pescado llega a tierra, la manipulaci6n se 
efectua utilizando cajas de plastico de dimen- 
siones y capacidad uniforme, que permiten la 
determination inmediata de la cantidad de pes- 
cado, sin necesidad de pesarlo, con una sufi- 
ciente aproximaci6n. La election de las cajas de 
plastico, suprimiendo las tradicionales cajas de 
madera, se ha basado en las evidentes ventajas 
que suponen mayor facilidad de limpieza y 
esterilizacidn, menor peso, mayor duration y 
reducci6n de los gastos de conservacidn. Res- 
pecto a las de aluminio resultan menos ruidosas, 
pesadas y deformables. 

La clasificacidn de este tipo de pescado variado, 
asi como su peso, exposition y venta, se realiza 
generalmente en Lonjas, que deben estar situadas 
entre el muelle de descarga y los departamentos 
de los mayoristas o exportadores, reduciendose 
al minimo las distancias de transporte. Las 
funciones de las Lonjas de proteger al pescado y 
al personal durante las faenas de clasificacidn y 
venta, estan ligadas a la conveniencia de lograr 
un eficaz aislamiento de los agentes exteriores, 
acondicionando el aire, si fuera posible, a tem- 
peraturas del orden de 10 C que sin hacer 
penosa la estancia para las personas, facilitan la 
conservacidn del pescado. El pavimento debe ser 
de facil limpieza y no deslizante; el alumbrado 
con intensidad suficiente y sin posibilidad de 
daftar el pescado, y el agua de limpieza, salada y 
refrigerada, y esterilizada, ademds, para el 
lavado del pescado. 

Los puestos de clasificacidn, situados, por 
tanto, en la nave de la Lonja, deben estar, inme- 
diatos a los puntos en que se efectua la descarga 
del buque. 

La clasificaci6n del pescado se hace actual- 
mente en Vigo, manualmente, de caja a caja, 
procedtendose a continuaci6n al pesado, en el 
caso de especies de mayor valor, y calculandose 
para las especies menos cotizadas el contenido 



de las cajas, a raz6n de 40 kgs. Ligado al estudio 
de la mecanizacidn del sistema de descarga figura 
el propdsito de completar la cadena con cintas 
transportadoras, que permitan la clasificacidn 
rapida y la entrega inmediata de las cajas con 
pescado clasificado a los punto de pesaje. Debe 
procurarse, dentro de las exigencias del mercado, 
simplificar la clasificacidn, reduciendo el numero 
de tamaftos y calidades dentro de cada especie de 
pescado. 

Medida previa a la venta, es el control de 
calidad, que se debe efectuar en dos sentidos. 
Control imprescindible de la Autoridad Sani- 
taria, para rechazar el pescado no apto para el 
consume humano, y control comercial que debe 
estar convenido entre armadores y compradores, 
y ejercerse por personal tecnico, independiente de 
ambos o dependiente linicamente de la Autori- 
dad portuaria. 

La subasta se efectua en la Lonja, en los 
lugares en que tiene lugar la exposicidn del pes- 
cado para su examen por los compradores. Los 
lugares de venta deben situarse junto a los de 
clasificacidn y pesaje, colocandose las cajas 
correspondientes a cada barco alineadas en la 
superficie concedida al buque para su exposicidn 
y venta. La paletizacidn de cajas, de una misma 
especie, tamafto y calidad, supondria una sen- 
sible ventaja para el transporte posterior a los 
almacenes de los compradores. 

La subasta se realiza en Vigo **a baja", 
simultaneamente para todos los buques, a partir 
de una hora determinada las 7 o las 8de la 
maftana, segiin las estaciones del ano , por los 
empleados de los armadores o de los consigna- 
tarios-vendedores que los represente, contro- 
landose las cantidades y precios por los agentes 
de la Junta del Puerto, que pueden realizar 
directamente la venta en los casos en que se 
considere conveniente. Los armadores o sus 
agentes pueden detener la venta, cuando los 
precios desciendan por debajo de limites ren- 
tables, y quedarse con el pescado para su comer- 
cializacion directa, o para una nueva subasta 
posterior. 

Al parecer dicho sistema en teoria bastante 
anarquico, es el preferido por los armadores, que 
consideran que de esa forma todas las partidas 
de pescado estan en igualdad de condiciones para 
alcanzar el mejor precio. En general las ventas se 
terminan en poco tiempo, y no se observan 
desdrdenes en las operaciones. 

Nuevas organizaciones pueden planificarse, de 
forma que se realicen las ventas del pescado de la 
misma especie sucesivamente, eligindose el 
orden de subasta o por orden de llegada del 
barco a puerto, y no comenzando cada venta 
hasta que no est vendido el pescado correspon- 
diente al barco anterior. Con este procedimiento 
tal vez no se alargase mucho la subasta, los 
compradores podrian actuar con menor esfuerzo 
y el control seria mas sencillo, pero es muy dificil 
modificar un sistema tradicionalmente estable- 
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cido, que los armadores y vendedores consideran 
bueno. 

(c) Transporter El transporte de los lugares de 
descarga a los de clasificaci6n, o de los de sta a 
los de exposicidn y venta, se realiza a mano arras- 
trando las cajas, o en carros cmpujados por 
empleados de los vendedores. Ya hemos indicado 
la conveniencia, que se trata de introducir en 
Vigo, de suprimir estos transportes mediante la 
introducci6n de una cadena continua desde el 
buque al puesto de cxposici6n y venta. 

Los compradores, mayoristas o exportadores, 
retiran inmediatamente, despu6s de la venta, el 
pescado que se les haadjudicado, y los medios de 
transporte utilizados dependen de la distancia a 
que se encuentren sus departamentos o alma- 
cenes. 

Como estos almacenes suelen estar pr6ximos 
a los lugares en que se realiza la subasta, el trans- 
porte se hace por medio de carros con ruedas 
neumaticas, arrastrados por los empleados de 
los compradores. Resulta conveniente el trans- 
porte con carretillas automotoras, transporta- 
doras o elevadoras, con la ventaja que en este 
segundo caso puede conseguirse con la paletiza- 
cion de las cajas. Con objeto de que no tuviese 
que disponer cada comprador del material 
necesario, deberia realizarse la distribucidn 
global por una entidad o asociacion profesional 
de vendedores o compradores, o por la propia 
Autoridad portuaria. 

(d) Preparaci6n, empaque y expedition: Mientras los 
compradores para los mercados locales o muy 
proximos, se limitan a colocar el pescado en 
recipientes de su propiedad, con o sin la adici6n 
de hielo, por regla general, transportdndolo 
personalmente, en vehiculos propios hasta sus 
puntos de destino, en los que efectua la venta 
inmediata al por menor, los suministradores de 
mercados lejanos, mayoristas o exportadores, 
precisan una preparacion mis cuidadosa. 

Para los primeros dispone la Junta de una nave 
general de preparaci6n, y para los exportadores, 
departamentos situados junto a la Lonja, con 
acceso directo desde sta. Disponen de agua 
corriente, dulce y salada, energia electrica, piletas 
de lavado, depositos de sal, oficinas, tetefono, 
servicios sanitarios y andenes para carga de 
vagones y camiones. Muchos de ellos disponen 
de bancos de clasificaci6n y preparacion, y de 
pequefias cdmaras frigorificas para la conserva- 
ci6n del pescado sobrante del dia. En los casos en 
que las cantidades adquiridas les resulten excesi- 
vas, proceden frecuentemente a la congelacidn 
previa para su almacenamiento en frigorificos. 
Distribuidos entre estos departamentos se sitiian 
varios puntos de entrega de hielo triturado o en 
escamas. 

La preparaci6n que realizan los exportadores, 
consiste principalmente en completar la limpieza 
y eviscerado del pescado en los casos en que sea 
necesario, la distribuci6n o clasificaci6n mis 
cuidadosa, segun las exigencias de sus clientes, y 



la colocaci6n en cajas con hielo y sal. Se utilizan 
cajas nuevas de madera, de diferentes medidas, 
segiin las necesidades, no habiendo tanido, hasta 
ahora, aceptacidn la utilization de cajas metdli- 
cas o de pldstico, por la dificultad del retorno y el 
perjuicio que su prdida supone por el elevado 
coste. El fileteado no se ha introducido todavia 
en nuestros mercados, m&s que para pescados 
congelados, mientras que el corte en rodajas para 
la venta, se realiza frecuentemente por los deta- 
llistas, pero el incesante aumento del niveldevida 
induce a creer que es inminente este tipo de pre- 
paracidn, con evidentes ventajas dom&ticas, 
aunque con un coste elevado por el gran procen- 
taje en peso, no inferior al 60 por ciento, que 
debe ser vendido como subproductos. 

Las expediciones se efectuan por ferrocarril o 
por carretera. En ambos casos la utilizacidn de 
vagones o camiones aislados o refrigerados debe 
ser obligatoria a partir de una cierta distancia 
del puerto de origen. En Vigo se utilizan con 
frecuencia vehiculos no aislados, que a pesar de 
que el transporte se efectua, en su mayor parte, 
de noche, deben sustituirse por otros, al 
menos aislados, transformation que se facilita 
por la construction reciente de gran niimero de 
unidades especiales para el transporte de pesca- 
dos congelados. 

Las expediciones desde Vigo cubren la mayor 
parte del drea de la nation, con nucleos princi- 
pales de venta en, Madrid, Zaragoza, Barcelona, 
Bilbao y Valladolid, y su zona de influencia para 
determinadas especies alcanzan las mis aparta- 
das regiones. En el pasado afto 1967 el total 
exportado a mercados situados fuera de la pro- 
vincia, fue de 32.500 Tm., lo que supone el 
48 por ciento de la totalidad del pescado fresco 
desembarcado. 

Pesca literal : Los pequenos lotes de pescado, destinados 
al consumo local, que se descargan a mano por los pesca- 
dores, se venden a horas varias, y son retirados directa- 
mente por los compradores, realizandoses las transac- 
ciones, generalmente; con licitaciones simplificadas, en 
presencia dc los representantes de la Junta, que perciben, 
en el momento de la transacion, las tasas portuarias, y las 
deducciones correspondientes a Seguros Sociales y 
Montepios de los Pescadores. 

Para el caso general de pesca de especies pelagicas, 
procedentes de bancos uniformes, las facetas que con- 
viene destacar son las siguientes: 

(a) Subasta : Teniendo en cuenta la corta duraci6n del 
ciclo de pesca, los barcos pueden llegar a puerto, 
con el producto de sus caladas, a cualquier hora 
del dia o de la noche, y resulta fundamental para 
los Pescadores la venta inmediata del pescado 
para poder volver a salir a la mar, para repetir la 
suerte en los bancos de peces localizados. La 
uniformidad de la pesca capturada recomienda 
que se realice la venta teniendo unicamentc a la 
vista una muestra del pescado, bajo la responsa- 
bilidad del armador de que representa relamentc 
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en tamaflo y calidad el total de la pesca que se 
ofrece. 

La subasta se realiza a cualquicr hora del dia 
o de la noche, en forma continua, avis&ndose la 
llegada de un barco por la Lonja, con toques de 
sirena. 1 cdificio de esta Lonja de pesca literal, 
esti situado en la zona mds cintrica del puerto 
pesquero. Tambidn en estas subastas puede el 
vendedor detener la subasta y quedarse con su 
propia pesca, cuando el precio descienda a cifras 
no rentables. 

La importancia del conocimiento de las ofer- 
tas y precios de otros mercados pesqueros y la 
conexi6n con las empresas conserveras o reduc- 
toras, queda garantizada con una amplia red 
telefdnica y la existencia de cabinas reservadas 
para los compardores importantes. 

Los Pescadores, tripulantes de los barcos 
dedicados a la pesca literal, trabajan "a la parte", 
es decir, que descontados determinados gastos, 
que, segun la terminologia local, corresponden al 
"monte mayor", y de remuneraci6n personal en 
especie de los Pescadores, en los casos que 
proceda, el producto de la venta se reparte en 
porcentajes tradicionalmente convenidos entre el 
armador y los Pescadores, con una media del 66 
por ciento para el armador y un 34 por ciento 
para los Pescadores, que despuds reparten, segun 
paries tambien tradicionalmente establecidas 
entre lllos, abonando el armador, de su parte, 
entre otros gastos, las remuneraciones del patron 
y de los especialistas, combustible, reparation de 
artes, etc. 

(b) Descargas: Se realizan personalmente por los 
Pescadores que, por tener intereses directos, 
tratan de evitar gastos que disminuirian el 



importe de su participaci6n. Por tradici6n, las 
descargas pueden realizarse, a voluntad del 
comprador, tanto por los muelles del puerto de 
Vigo, como en cualquier muelle o rampa de la 
Ria, ya sea publica o particular, de una f&brica 
de conservas o de otra cualquier actividad. 

De todas formas, la descargaen cestas sar- 
dinas, jurel o por unidades albacora, atun, 
palometa segun las especies, se hace por pesca- 
dores, formando cadena entre el buque y el 
vehiculo de transporte, en forma relativamente 
costosa en horas de trabajo. 

Tanto en estos casos como en la descarga 
masiva de otras especies como los cefalopodos 
choco, pulpo, calamar y los pescados de menor 
calidad, destinados a subproductos, aparece 
claramente la necesidad de mecanizar las opera- 
clones de descarga, aumentando su rendimiento 
y disminuyendo su coste. En estos casos de pes- 
cado uniforme "a grand", es recomendable la 
utilizaci6n de instalaciones de descarga, por 
medio de tuberia y bomba de aspiraci6n, de una 
mezcla de pescado, hielo y aire, anadiendo agua 
al pescado para facilitar la operaci6n. De la per- 
fecci6n de la maquinaria utilizada depende su 
mayor o menor aplicacion a determinadas espe- 
cies, ya que debe exigirse que el pescado des- 
cargado por este procedimiento no se lesione ni 
sufra depreciaci6n en su aspecto o calidad. Se 
ban iniciado en Vigo las gestiones para la adqui- 
sici6n y montaje de una instalacion de esta 
naturaleza, con rendimiento minimo de 40 Tm/ 
hora, destinada, en principio, a la descarga de 
cefalopodos choco y pulpo y moluscos 
almeja, berberecho y de pescados de especies 
inferiores jurel, bocarte o destinados a las 



CUADRO 1. D1STRIBU06N DE LA PESCA FRESCA POR MESES 
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GADAS 


KILOS 


PESETAS 


KILOS 
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KILOS 


PESETAS 


KILOS 


PESETAS 


JJnero 


569 


984 480 


7 096 360 


7500 


178685 


2 052 837 


40 375 697 


3 044 817 


47 650 742 


Febrero 


697 


1.397.870 


10.303.540 


5.339 


441.820 


2.244.187 


48.030.476 


3.962.247 


58.775.836 


Marzo 


769 


726 380 


7 796 335 


5.613 


407.898 


3 153 928 


66 954 821 


3.885.921 


75 159 054 


Abrll 


685 


1 325 020 


10 733 270 


10340 


608965 


2 594 755 


54 787 469 


3930 115 


66 129 704 


Mayo .. 


617 


1 012 960 


7 586340 


14 585 


1 303 170 


3 330 R12 


U2 OA4 20A 


4 367 397 


61 943 80C 


Junio 


968 


890 480 


6 024 760 


49743 


3 R2A 9.9.1 


K AQ3 R3A 


00 3QA 748 


A RA4 010 


99 847 733 


Julio 


1 570 


789 560 


5 709.275 


75.223 


H 176 44fi 


10 136 267 


920 HO3 20ft 


11 001 050 


241 788 Oil 


AfOito 


1364 
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A AA4 040 


1(14 150 740 


7 MR 031 


lie 144 490 


Beptiembre .. 


1.151 


1.213.800 


10.235.185 


15.695 


1.569.500 


4.349.452 


61.634.442 


5.578.947 


73.4?9.127 


Octubre 


1.160 


1280.960 


11.328.910 


7.805 


780.500 


3.680.663 


52J02.267 


4.969.428 


64.311.977 


Novlembre ... 


1.012 


2.832.076 


25.171.774 


1.579 


157.900 


4.540.058 


61.595.305 


7.373.713 


86.024.979 


Diciembre .... 


815 


2.668.343 


18.987.115 


8.173 


1.385.100 


3.533.615 


76.591.695 


6.210.131 


96.963.910 


ToUlei ... 


11.377 


15.940.929 


126.488.154 


256.579 


22.223.603 


51.914.379 


939.357.261 


68.111.887 


1.088.069.018 
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industrias rcductoras, con la posibilidad de que 
se estudie el resultado obtenido y se pueda apli- 
car a la descarga de otras espccies ms delicadas. 
Transport e: Cuando el pescado es adquirido para 
el consume directo en fresco, el transporte y pre- 
paraci6n del mismo por los compradores de 
mercado locales o por los exportadores mayoris- 
tas, es andlogo al indicado para el pescado fresco 
de altura. 

Resumen estadistico 

La importancia relativa de los distintos tipos de pesca 
se deduce del resumen siguiente: 



Pesca fresca Vigo 

id. Cangas 

Pesca congelada 
Bacalao verde 
Ballenas y cachalotes 
Mejillones de vivero 



Kilogramos 

68.111.887 

1.117.129 

66.715.536 

11.224.222 

2.411.300 

2.816.000 



Por ciento 

44,7 

0,7 
43,8 

7,4 

1,6 

1,8 



TOTAL 152.396.074 



La variation en los ultimos diez afios de las descargas 
de los distintos tipos de pesca, puede ftcilmente apre- 
ciarse en el grafico. 

Junta del Puerto y Ria de Vigo 

La Junta del Puerto es una Entidad Estatal Aut6noma 
que tiene encomendada, en regimen de descentralizaci6n 
la organizacidn, gestion y administraci6n del Puerto de 
Vigo, y de los restantes puertos, embarcaderos y zonas 
maritimo-terrestres de la ria. Tiene personalidad juridica 
y patrimonio propio, independiente de los del Estado. 



Constituye, por lo tanto, la Autoridad Portuaria, y 
tiene a su cargo la planificacidn, proyecto, ejecuci6n y 
conservaci6n de las obras e instalaciones, y la ordenaci6n 
de la zona portuaria y sus futuras ampliaciones. Le co- 
rresponde,adem&s,ladirecci6n, organizaci6n y gesti6nde 
los servicios afectos al puerto, su rdgimen de policia, el 
establecimiento de los servicios especiales y complemen- 
tarios, y la superior coordinaci6n para conseguir la renta- 
bilidad y productividad de la explotacidn del puerto. 

La dependencia de la Administration Central, a travgs 
del Ministerio de Obras Ptiblicas, limita su autonomia en 
el sentido de reservarse el Gobierno la aprobaci6n delos 
planes generates de obras, la supervisidn tecnica de los 
proyectos y la intervention delegada de los gastos, de- 
biendo sus presupuestos anuales, elevarse al Ministerio 
de Hacienda para su aprobaci6n. Al Gobierno corres- 
ponde, tambien, la politica general de coordination de 
transposes y de tarifas portuarias. 

La Junta del Puerto de Vigo se constituy6 en el afto 
1881, y su composici6n y facultades sufrieron diversas 
variaciones, que recientemente se ban consolidado con la 
Ley No. 27/68 sobre "Juntas de Puertos y Estatuto de 
Autonomia". La composition de las Juntas queda esta- 
blecida en la siguiente forma: 

(a) Vocales Natos (representantes de la Administra- 
cidn central o local): El Presidente, nombrado por 
Decreto, el Comandante de Marina, el Adminis- 
trador de la Aduana, el Abogado del Estado, el 
Alcalde de la Ciudad, el Presidente de la Dipu- 
taci6n, el Director y el Secretario. 

(b) Vocales electivos (representantes de los usuarios): 

Cuatro designados por la Organizaci6n Sindical 
en sectores econ6micos, dos por las Cmaras 
Oficiales o Entidades profesionales y dos por el 
personal trabajador del Puerto. 
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El Comit6 Ejecutivo esta consUtuido por diez 
miembros: Prcsidente, Comandante de Marina, 
Administrador de la Aduana, Alcalde, Director, 
Secretario y cuatro vocales electivos, de entre los 
cuales se elige el Vicepresidente. 

En el puerto de Vigo, con actividades pesqueras muy 
destacadas tradicionalmente ban formado parte de la 
Junta y del Comitd ejecutivo dos vocales representantes 
directos de los sectores pesqueros, estando la mayor 
parte de los vocales electivos, e incluso los vocales natos 
no funcionarios publicos (Presidente, Alcalde, Presidente 
de la Diputaci6n), interesados en una u otra forma en los 
negocios de la pesca. 

El Ministerio de Obras Publicas, a propuesta de la 
Junta, otorga concesiones administrativas para la ocupa- 
ci6n de superficies destinadas a la construcci6n de obras a 
instalaciones relacionadas con el trdfico portuario, y a su 
vez, la Junta autoriza directamente las ocupaciones pro- 
visionales por plazo limitado. La prestacion de servicios 
publicos en la zona portuaria puede, igualmente, ser 
objeto de concesion a particulares, bajo la inspeccion de 
la Junta que garantice el cumplimiento de las condiciones 
de la autorizacidn, y proteja los intereses generates del 
puerto y de sus usuarios. 

El Puerto Pesquero es uno de los sectores a cargo de la 
Junta del Puerto. Dispone 6sta de una organization 
general de conservacidn y explotaci6n de las obras y ser- 
vicios a su cargo, con lo que se obtiene una evidente eco- 
nomia y rendimiento. Una secci6n especialmente encar- 
gada del Puerto Pesquero, tiene a su frente un Contra- 
maestre de Explotacion a las drdenes del Comisario del 
Puerto, y 6ste, a su vez, a las del Ingeniero de Explotacion. 

En las oficinas generates de la Junta en el Puerto 
Pesquero, se atiende simultdneamente a cuantos servicios 
solicitan los armadores o los consignatarios-vendedores 
que les representen, y que directamente se prestan por la 
Junta, pero existen servicios de la Administraci6n a cargo 
de otros Organismos. El Reglamento de las Instalaciones 
y Servicios Pesqueros en el Puerto de Vigo, regula las 
relaciones de la Junta con los armadores, consignatarios- 
vendedores y compradores de pescado, y la utilizaci6n y 
funcionamiento de las obras e instalaciones del Puerto 
Pesquero y de sus Lonjas o Mercado Terminal. 

Comandancia de Marina Corresponde a este Servicio el 
despacho del buque y la inspeccion de sus condiciones de 
seguridad, asi como el control de entradas y salidas de los 
buques en puerto, y de las altas y bajas de las embarca- 
ciones inscriptas en el puerto y que se dedican a la pesca. 
Dependiendo del Ministerio de Comercio (Direcci6n 
General de Pesca Maritima) controla las dimensiones de 
las mallas y el tipo de las artes y aparejos utilizados para 
la pesca, las especies pescadas y los lugares de pesca, con 
la fmalidad prinicpal de que se respeten las redes regla- 
mentarias por especies y areas de pesca, y el tamafio de las 
capturas que se efectuen. Realizan este control, tanto en 
tierra durante las descargas y ventas, por medio de cela- 
dores, como en el mar por medio de buques guardapescas 
y de vigilancia, persigutendose intensamente el uso de 
explosivos y otros medios nocivos para la pesca. 



Seccidn de Trabajos Portuarios Depende del Ministerio 
de Trabajo a travds de la Delegaci6n Provincial, y tiene 



como misi6n genftrica la de "conocer y resolver los 
asuntos y problemas referentes a ordenaci6n laboral, 
relaciones de trabajo y asistencia social de los trabaj adores 
portuarios, velando por su perfeccionamiento, por la 
elevacidn de su nivel moral, profesional y econ6mico, y la 
mejora de la productividad". Los trabajadores portuarios 
son los dedicados a la carga y descarga de mercancias en 
el puerto, y en tre dlos figura un grupo o "colla" pesquera. 
Teniendo en cuenta la eventualidad de este trabajo, 
existen dos listas, una de plantilla y otra de eventuates 
censados, y en cases de gran demanda de trabajadores, y 
de que todos los de las listas anteriores estn ocupados, 
puede utilizarse personal ajeno designado como "peones 
de plaza". 

Los armadores solicitan el numero de obreros que pre- 
cisan, que se designan por lista en turno rotativo hasta 
cubrir las listas de plantilla y de eventuates censados. 

Institute Social de la Marina Entidad Estatal Autonoma 
dependiente del Ministerio de Trabajo, que tiene como 
funci6n la proteccion social del obrero del mar, en todos 
los casos, y la proteccion e impulse de las industrias 
maritimas, facilitando creditos a los Pescadores para la 
adquisicion, construcci6n y reparaci6n de embarcaciones. 
Para estas atenciones sociales perciben los porcentajes 
establecidos sobre los importes de las ventas en la pesca 
literal "a la parte", o sobre los salaries de los marineros 
en los restantes tipos de pesca. 

Inspecciones Sanitarias La inspecci6n sanitaria del pes- 
cado se realiza por el Servicio Veterinario Municipal, que 
inspecciona el pescado antes de la subasta, y determina el 
pescado que noesapto para la venta, y el que solo puede 
venderse como subproducto para fdbricas de harinas, 
grasas o aceites. 

Escuela de Formaci6n Profesional Nfiutico-Pesquera 
"Almirante Nieto Antunez"- Depende del Ministerio de 
Comercio (Subsecretaria de la Marina Mercante) Instruc- 
ci6n Maritima) y esta construida sobre un solar de 
5.250 m/2., cedido por la Junta del Puerto. Estd funcio- 
nando desde el ano 1 965. 

Su principal cometido es atender a la instrucci6n del 
personal que ha de dotar a los buques pesqueros, com- 
prendiendo la formation de Capitanes de pesca, Patrones, 
Mecdnicos navales, Motoristas, Radiotelegrafistas, en sus 
diferentes categorias y clases, y todas las especialidades 
establecidas o que puedan establecerse en los buques pes- 
queros, tales como, Electricistas navales, Marineros 
mecdnicos, Frigoristas, Tecnicos en conservas para 
buquesfactoria, etc. y Marineros especialistas en las 
distintas actividades necesarias para los buques pesqueros 
de cualquier clase y tonelaje. 

Entidades dedicadas a la investigacidn Destaca entre 
estas entidades el Institute de Investigaciones Pesqueras, 

que, con cardcter nacional, se dedica a la investigacion en 
campos muy diversos relacionados con la pesca. 

El Institute Espafiol de Oceanografia tiene a su cargo fun- 
ciones investigadoras de cardcter mds general, relativas a 
"las condiciones fisicas, quimicas, dindmicas y bio!6gicas 
de las aguas del mar, y a la mayor explotaci6n de sus 
riquezas". 
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Pesca Todos los intereses que afectan a las cmpresas y 
trabajadorcs relacionados con la pesca, se desarrollan a 
trav6s del Sindicato National de la Pesca. En este Sindi- 
cato, las distintas actividades estdn divididas en tres 
ciclos producci6n, industria y comercio divididos por 
actividades en grupos y subgrupos, en los que actuan 
independientemente pero en contacto permanente, las 
secciones econ6micas que represcntan a las empresas y 
las secciones Sociales que agrupan a los trabajadores. 
Solamente los trabajadores de la Junta del Puerto y de la 
Secci6n de Trabajos Portuarios estan encuadrados en 
Sindicatos diferentes al de la Pesca. 



Ciclo de producci6n 

Comprende este ciclo los siguientes grupos: 

1 Caza de cet&ceos 
2 Pesca del Bacalao 
3 Buques congeladores 
A Pesca de altura 
5 Pesca litoral o "de bajura", y 
6 Parques, viveros y cetareas de crusticeos y 
moluscos 

Las empresas que componen cada uno de estos grupos 
son, para los cinco primeros, los armadores de los buques 
y para el sexto, los propietarios de los parques, viveros 
y cetareas. Las Secciones Sociales incluyen ademas de las 
tripulaciones de los buques marineros y especialistas 
el personal de tierra, entre el que figuran los "chavoleros" 
encargados de los almacenes de pertrechos , los 
"paneros" dedicados a la limpieza de bodegas y tablas 
de separaci6n del pescado en las bodegas y los serenos o 
vigilantes, que custodian el barco en puerto cuando se 
ausentan los tripulantes. 

Armadores Los armadores de esta Region ban tenido 
tradicionalmente actuaciones individuates o familiares, 
que comenzaron, en muchos casos, con un solo barco y 
ampliaron sus actividades a medida que el incremento de 
sus negocios les fueron permitiendo aumentar el numero 
de embarcaciones de su propiedad. 

La complejidad, siempre creciente, de los negocios 
pesqueros, la necesidad de mayores inversiones para 
adaptarse a las nuevas tecnicas, e incluso la dislribuci6n 
familiar de las empresas individuales al desaparecer los 
fundadores, van venciendo la recelosa individualidad e 
independencia caracteristica de los gallegos, como de 
otros pueblos celtas, llegandose a la constitucion de ver- 
daderas empresas o sociedades pesqueras, sociedades 
administradoras de buques en sistema cooperative, e 
incluso verdaderas cooperativas de armadores, que ade- 
mas se constituyen para la construccion de barcos nuevos 
de propiedad comunitaria. 

Resulta especialmente interesante la formacion de 
cooperativas de armadores de pesca litoral, que al am- 
paro de crfditos oficiales, ban desguazado sus viejos 
barcos de madera, anticuados y antiecon6micos, y ban 
construido nuevas y modernas unidades pesqueras, con 
completo 6xito y apreciable satisfacci6n de los asociados. 

Otro cjemplo lo constituye la Cooperativa de Arma- 
dores de Buques de Pesca Congeladores de Gran Altura 
COPEGEL que ha logrado importantes 6xitos en bene- 



ficio de sus asociados, estableciendo servicios comunes de 
p61izas conjuntas de seguros maritimos; suministros de 
combustible y pertrechos; oficinas de representacidn y 
despacho en los puertos extranjeros pr6ximos a sus cala- 
deros habituates, y otras atenciones semejantes. 1 con- 
siderable aumento de la oferta del pescado congelado, 
que se ha producido en los ultimos afios, ha creado pro- 
blemas de comercializaci6n, que se abordan tambien por 
esta Cooperativa, que tiene entre sus objetivos el planea- 
miento de los stocks de pescado y puntos de almacena- 
miento ; la designaci6n de los puertos de descarga y de los 
frigorificos de almacenamiento mas convenientes, de los 
servicios de descarga y transporte a frigorifico; de los 
frigorificos para almacenamiento y de la venta del pes- 
cado a empresas distribuidoras, tanto nacionales como 
extranjeras, en las condiciones mas favorables. 

Por el Gobierno Espanol se ha protegido la construc- 
cidn naval pesquera, dictndose en 1939 la Ley General 
de Credito Naval, y en 1961 la Ley en Renovaci6n y Pro- 
tection de la Flota Pesquera, que por medio de cr^ditos 
oficiales, a medio y largo plazo, exenciones tributarias y 
otras facilidades, ban alcanzado metas importantes en la 
renovaci6n de la flota pesquera y en la introducci6n de 
nuevas tecnicas y sistemas en la construccion naval. 
Tambien se conceden importantes facilidades para la 
concentracion de empresas y la constitucion de coopera- 
tivas. 

Disposiciones oficiales de los Ministerios de Hacienda 
y de Comercio, permiten el transbordo de la pesca desde 
los barcos espaftoles que la capturaron a otros barcos de 
transporte nacionales o extranjeros, sin perder por eso la 
condicion de pesca espanola, exenta de derechos al 
realizarse la descarga en puerto. Estas facilidades incluyen 
la posibilidad de dep6sito en puertos extranjeros, con el 
simple requisito de la certification del c6nsul espaftol 
local antes de su remision, por cualquier medio, a puertos 
espanoles. 

Cofradias de Pescadores Las atenciones sociales, prima- 
rias y obligatorias de los Pescadores, estan garantizadas 
por el Instituto Social de la Marina, y las de instruction y 
capacitacion, por la Escuela de Formacion Profesional 
Ndutico-Pesquera, pero existen unas entidades de gran 
tradicion, herederas de las asociaciones gremiales medie- 
vales que son las Cofradias de Pescadores, que eran las 
unicas que ofrecian servicios asistenciales y de herman- 
dad, hasta que se implantaron los Seguros Sociales obli- 
gatorios, con car&cter general. 

La tradicion de las Cofradias, y la adhesion y confianza 
que siempre les han demostrado los Pescadores, mantie- 
nen la existencia de estas asociaciones, que agrupan a pes- 
cadores y armadores, y que tienen entre sus fines, la rcso- 
Iuci6n de conflictos entre empresarios y trabajadores, 
especialmente en las modalidades de pesca "a la parte"; 
prestaciones asistenciales complementarias para los 
Pescadores; ayuda a las actividades pesqueras con pr6sta- 
mos a los Pescadores o armadores medestos; divulgacidn 
de las facilidades para prstamos oficiales, para la forma- 
ci6n de cooperativas y sobre los derechos sociales de los 
trabajadores; propuestas para intensificar la productidn 
pesquera en cantidad y calidad, e intervention, si fuese 
necesario, en beneficio de sus asociados, en la venta, 
industrializati6n o comercializacion del pescado. 
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Existen adem&s organizaciones privadas asistenciales 
para hudrfanos de Pescadores, guarderias infantiles y 
hogares-residencia para Pescadores viejos. 

Clclo de industria 

Los grupos de este ciclo son: 

1 Conservas de pescado 

2 Salazones, ahumado y secado 

3 Factorias de secado de bacalao 

4 F^bricas reductoras de pescado 

S F&bricas de grasas, abonos y aceites de pescado 

6 Frio industrial para la pesca. 

Industrias derivadas de la pesca Para el desarrollo de un 
puerto pesquero es fundamental la existencia de indus- 
trias que utilicen como materia prima los productos de la 
pesca. Junto a las fdbricas de conservas y semi-conservas, 
y las dedicadas a la preparacidn de salazones y pescados 
ahumados y secos, que utilizan las especies con mayor 
demanda posterior, (sardinas, tunidos, moluscos, caballa, 
anchoa, bacalao), las industrias reductoras, productoras 
de harinas, aceites y grasas, absorben las especies menos 
solicitadas, las partidas de pescado de calidad inferior, 
los subproductos y los excedentes de produccidn que 
excepcionalmente pudieran producirse. 

La tradition salazonera y conservera de Galicia es muy 
antigua, estando concentrada en la regi6n ms del 60 per 
ciento del total de la industria nacional de conservas de 
pescado, con una capacidad de producic6n de 190.000 
Tm. anuales. Mis de 200 fdbricas son el resultado del espi- 
ritu emprendedor gallego, pero la concentration de 
esfuerzos en busca de una mayor productividad y rendi- 
miento, hace necesario superar el individualismo, 
habtendose creado en los ultimos anos o activado el 
funcionamiento de asociaciones, y empresas destinadas a 
prestar servicios comunes a las industrias. En el I Plan de 
Desarrollo Econ6mico y Social se estimaba que la pro- 
ducci6n minima por planta debia ser de 450 Tm ; superior 
a la capacidad tedrica de produccidn de m&s de un 60 por 
ciento de las fdbricas existentes, por lo que se promociona 
la concentraci6n de empresas con medidas oficiales de 
protecci6n, por medio de facilidades crediticias y de 
bonficaciones fiscales. 

La Uni6n de Fabricantes de Conservas de Galicia, cons- 
tituida en regimen de cooperativa, dispone de una orga- 
nizaci6n general para adquisiciones de materias primas; 
de laboratories y escuela de capataces conserveros; fo- 
menta la normalizaci6n de envases; informa sobre pre- 
cios y mercados, y ha creado una Central de Ventas para 
el exterior, para fomentar las exportaciones. 

Una empresa reductora Auxiliar Conservera, S. A. 
AUCOSA formada por conserveros, utiliza los sub- 
productos de las f&bricas de conservas para production de 
harinas en rtgimen cooperativo. Esta empresa propor- 
ciona recipientes met&licos a todos sus proveedores, que 
recogen camiones-grui con iransporte aislado y rdpido. 
La empresa fija unos precios para los despojos suministra- 
dos por los asociados al comenzar cada ejercicio econ6- 
mico, realizdndose, al final del mismo, el balance y deter- 
minaci6n de beneficios que se aplican al tonelaje total 
entregado, con abono de un precio complementario de las 
entregas realizadas, con independencia de los beneficios 



producidos por otros servicios o fabricaciones con pro- 
ductos de otras procedencias que se aplican al capital 
segun la participaci6n de cada accionista. Esta coopera- 
tiva ha ampliado sus actividades al frio industrial, cons- 
truyendo un complejo frigorifico, con instalaciones de 
congelation y almacenamiento. 

Otra empresa de an&loga naturaleza CARNAUD 
GALICIA, S.A. centraliza la produccidn de envases, 
sustituyendo a las anteriores fabricaciones que cada 
conservero realizaba individualmente, con medios de 
importancia variable y caracteristicas frecuentemente 
artesanas, e introduciendo la necesaria normalizaci6n de 
formatos. La maquinaria que cada fdbrica de conserva 
tenia, fud aportada a la nueva sociedad. 

Frio industrial para la pesca Tanto para la regularizacion 
de las existencias de productos congelados destinados al 
consumo humano, como para el abastecimiento gradual 
de las industrias conserveras, el puerto pesquero precisa 
disponer de instalaciones de congelation de gran capaci- 
dad y volumenes de almacenamiento frigorificos, acordes 
con la cantidad de pescado descargado. 

En el Puerto Pesquero de Vigo se ban fomentado estas 
instalaciones, disponiendose en la actualidad de 21 
tune les y armarios, de varios tipos, para la congelaci6n 
de pescado fresco, con una capacidad de 838 Tm. en 
horas, y de 135.000 m/3. de cdmaras frigorificas, con 
temperaturas de -18 a -30C. La casi totalidad de 
estas instalaciones estan construidas en la zona industrial 
pesquera del puerto, en terrenos facilitados por la Junta, 
y son de propiedad particular, prestando servicios publi- 
cos, con tarifas controladas por la Administration por- 
tuaria. 

Otras industrias relacionadas con la pesca En el Puerto 
Pesquero tienen cabida otras rnuchas industrias relacio- 
nadas con la pesca, especialmente los astilleros destinados 
a la construcci6n de buques pesqueros, disponiendose 
adems en Vigo, de ftbricas de estachas y malletas de 
cdftamo o abaca con alma de acero, cables y redes de 
nylon y otros productos pl&sticos; litografias para cajas 
de conservas; cajas de cart6n y madera, para pescado 
congelado y para conservas y fabrication de platos de 
cotina congelados, que utilizan el pescado y el marisco 
como base de las comidas tipicas regionales. 

Ciclo del comercio 

En este sector, intimamente relacionado con el mercado 
terminal pesquero, figuran los siguientes grupos: 

1 Vendedores y mayoristas de pescado 

2 Exportadores de pescado 

3 Detallistas 

4 Comercio exterior. 

Vendedores y mayoristas de pescado La venta del pescado 
puede realizarse por el armador del buque siempre que 
liquide y haga efectivos en el acto las tasas portuarias y los 
restantes gastos que se produzcan. La Junta del Puerto 
expide licencias a los armadores que lo solicitan para 
vender directamente su propio pescado, siempre que se 
ofrezcan garantfas mancomunadas por un grupo de, al 
menos, tres armadores, haci6ndose solidarios en conjunto 



[370] 



de los ddbitos quc cada uno de los armadores del grupo 
pudieran contraer. 

En los restantes casos, la venta del pescado se hace con 
la intervencidn de un consignatario-vendedor, cuyo 
titulo es extendido discrecionalmente por la Junta del 
Puerto a todos los espafloles mayores de edad, matricu- 
lados en Hacienda, que formen parte del grupo profesio- 
nal sindical correspondiente, y depositcn, en met&ico, 
valores del Estado o aval bancario, la finza que se con- 
sidere conveniente, segun la importancia de las opera- 
clones que realice. 

La funci6n de los consignatarios-vendedores es com- 
pleja, pues son, en realidad, los representantes de los 
armadores ante la Junta del Puerto y restantes Organis- 
mos relacionados con la pesca. Se hacen cargo del barco 
cuando llega a puerto, y realizan todos los trdmites de 
despacho del buque, de petici6n de servicios y suminis- 
tros, efectuan la descarga del pescado, su clasificaci6n, su 
pesado y venta. Se encarga del pago de todo tipo de tasas, 
impuestos y servicios, y es responsable solidario con el 
armador de estos dbitos. Por otra parte, abona al 
armador el importe liquido de la venta de la pesca, y 
concede, a su vez, a los compradores, el aplazamiento de 
los pagos que considere conveniente. 

Los vendedores contratan del Servicio de Trabajos 
Portuarios el personal eventual de la "colla pesquera" 
necesario para la descarga, y del Grupo Social Especial 
que comprende para trabajos en tierra, arrastradores, 
clasificadores, escabicheros o transportistas, pesadores y 
estibadores. 

El vendedor es persona de absoluta confianza del 
armador, pues actua como administrador legal de sus 
bienes, y le asesora en cuestiones financieras, e incluso le 
proporciona creditos, sin interns, para pertrechar y pre- 
parar el barco y salir a la mar, a cuenta de los productos 
de la pesca que realice. Esta confianza es la garantia de la 
funcion pues el armador cambiaria de vendedor al menor 
motive de desconfianza o incompetencia, resultando su 
honradez y oficacia la mejor raz6n de la permanencia de 
este sistema. El vendedor cobra por la prestacion de todos 
sus servicios una comisi6n del 2 al 3,5 por ciento del 
importe de la subasta, lo que garantiza al armador la 
defensa del precio de su pescado al ser participe el 
vendedor del producto obtenido. 

Se ha tratado de la elimination de los vendedores, 
sustituyendolos por un organismo unico vendedor, de 
car&cter asociativo o profesional sin afan de lucro, que 
disminuiria los costes por la concentration de los servi- 
cios, y que destinaria los posibles excedentes o beneficios a 
devoluciones a los propios armadores en proporcidn a las 
ventas realizadas, o a tenciones asistenciales y de ayuda a 
armadores y Pescadores. Con estas finalidades, y siguien- 
do directrices gubernamentales, se procedi6 por la Junta 
del Puerto a concursar, por separado, la explotaci6n de la 
Lonja de pesca litoral o de bajura, y de la Lonja de altura. 

La explotaci6n de la Lonja de pesca litoral o de bajura, 
fu adjudicada hace cuatro aftos a la Cofradia de Pesca- 
dores "San Francisco" de Vigo, que se comprometi6 a 
establecer una agencia de ventas, en competencia con los 
vendedores existentes. El establecimiento de este ser- 
vicio fu6 un completo fracaso, a pesar de que reducia los 
costes, disminuyendo la comisi6n en un 50 por ciento por 
desconfianza de los armadores, con lo que su gesti6n 



queda limitada al cobro de los derechos reconocidos de 
explotacidn, que destina a fines asistenciales. Ante este 
resultado qued6 temporalmento suspendido el concurso 
de explotacidn de la Lonja de Altura. 

Compradores Para ser comprador de pescado es sufi- 
ciente solicitarlo de la Direcci6n de la Junta del Puerto, 
demostrando estar debidamente matriculado como 
detallista, exportador, o fabricante de conservas, sala- 
zones o subproductos. Se lleva un libro registro de com- 
pradores, y se exige una fianza reglamentaria que no se 
hace, de momento, efectiva, por ser los armadores y 
vendedores los que garantizan el pago de las tarifas y 
servicios portuarios. 

Las operaciones de compra de la pesca litoral o de 
bajura que, en pequeftos lotes, se vende directamente a 
detallistas, se liquida en el momento de la venta, abonin- 
dose simult&neamente las tarifas portuarias y los Seguros 
Sociales al agente de la Cofradia. Las compras por 
muestra realizadas en el sa!6n de contratacidn de la 
Lonja de pesca litoral, se liquidan por la Cofradia con- 
cesionaria, que controla cantidades y precios y recauda 
las indicadas tarifas y seguros. 

En el caso de la pesca de altura, los vendedores realizan 
todas las operaciones de palabra, sin documento alguno 
que ligue a las partes. La simultaneidad de las ventas 
de varios barcos obligan a los compradores a sefialar con 
su tarjeta la opcion a determinados lotes al precio resul- 
tante de la subasta, que no tiene efecto si un comprador 
se le adelanta y compra la totalidad. Si el precio del 
remate no resulta aceptable, puede retirarse la tarjeta de 
reserva, de forma que esta no obliga pero dd opcion a 
una compra que se suele respetar. 

Los exportadores compran el pescado en dos formas 
distintas: en firme para clientes determinados, que les 
formulan sus pedidos con limitation de precios, de 
acuerdo con la demanda de su localidad; y a comisi6n 
negociando por cuenta propia y remitiendo el pescado a 
corresponsales o agentes, generalmente asentadores en 
los mercados centrales de las grandes ciudades, y co- 
rhendo el riesgo de las posibles fluctuaciones de los precios 
segun las ofertas diarias de distintas procedencias. 

Redes de comercializacion y distribuci6n El estableci- 
miento de las redes de comercializaci6n y distribuci6n de 
los productos de la pesca, desde que se efectua la primera 
venta en la Lonja, hasta que llega al consumidor, cons- 
tituyen el ultimo eslab6n del ciclo pesquero, del que no 
puede independizarse, ya que el fracaso en la redes de 
distribution conduciria forzosamente a una contracci6n 
de la demanda, con la consiguiente disminuci6n en los 
precios y la frustration, en defmitiva, de cuantos csfuer- 
zos se hayan realizado en aumentar la produccidn y 
mejorar los rendimientos. 

El estudio del aumento de la produccidn debe realizarse 
simultdneamcnte, con una prospecci6n de los mercados 
posibles, siguiendo m&todos de "marketing", cuyos 
resultados nos indicar&n con bastante claridad las posi- 
bilidades reales presentes y futuras del mercado, en rela- 
ci6n de los productos que puedan ofrecerse, y su forma de 
preparacidn y presentaci6n. 

El establecimiento de una organizaci6n central que, 
con bases tecnicas de exploraci6n de mercados, puede 
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oriental sobre los problemas de la demanda y los sistcma 
m&s adecuados de publicidad resulta muy conveniente 
para que los sectores de la producci6n puedan dirigir sus 
actividades, con garantias razonables de xito. 

El estudio de las redes de distribuci6n comprende, sin- 
tctizando de una manera simplista, transportes, almace- 
namientos y ventas al detallista. Es fundamental, no solo 
que el pescado llegue a todos los rincones del pais, sino 
que llegue en buenas condiciones para el consume. Seria 
deseable que el pescado llegase directamente del puerto de 
descarga al detallista y de ste, de forma inmediata, al 
consumidor, pero este objetivo no es fdcil alcanzarlo en 
las grandes ciudades. 

La red de distribuci6n puede ser un eslabon encarece- 
dor en la cadena comercial del pescado, con exagerados 
beneficios para los intermediaries, cuyo numero se mul- 
tiplica en algunas ocasiones, y cuyos margenes de bene- 
ficios pueden ser desproporcionados a sugestion. 

La organizacion que, desde hace muchos anos, se 
ha ido perfeccionando en el puerto de Vigo, supone 
la existencia de una red de distribuci6n directa de 
exportaci6n, entre 140 exportadores y 6.000 a 8.000 
clientes detallistas, a los que se remite diariamente desde 
una caja de 20 Kgs. a 10 cajas de 40 Kgs., utilizando en 
proporciones semejantes la carretera y ferrocarril en gran 
velocidad, con menores precios del transporte ferroviario 
en contraposicion a una mayor elasticidad y rapidez del 
transporte con camiones. Igualmente se realizan las 
remesas, siempre en cantidades m&s importantes amayor- 
istas y asentadores de los mercados centrales de las 
grandes ciudades, que disponen de c&maras frigorificas 
propias o utilizan los almacenes publicos del mercado. 

En la comercializaci6n del pescado fresco, debe con- 
siderarse la conveniencia de distribuir el pescado cortado 
o fileteado, evitdndose los cuantiosos gastos que suponen 
el transporte, almacenamiento y distribuci6n de cabezas, 
aletas, espinas y visceras, porciones generalmente no 
aprovechables para el consumidor, y que seconviertenen 
basuras, cuando una separation en origen hubiera per- 
mitido su provechosa utilizaci6n por las industrias 
reductoras. 

La rdpida necesidad de introducir en los mercados el 
pescado congelado, como consecuencia del desarrollo de 
la producci6n, que ha pasado en Espafla, de cero en 1961 
a unas 140.000 Tm. en 1967 de las que 66.700 se descar- 
garon en el puerto de Vigo , ha exigido la creation de 
nuevos canales de distribution, ya que el sistema estable- 
cido para el pescado fresco no ha tenido la elasticidad 
suficiente para adaptarse a la situation creada por las 
descargas de tan importante contingente de pescado 
congelado. 

La demanda de pescado congelado en la Lonja del 
Puerto Pesquero de Vigo fu6, desde el primer momento, 
muy reducida, como consecuencia de una preparaci6n 
insuficiente de los mercados y del recelo de los exporta- 
dores. La gran capacidad de almacenamiento frigorifico, 
constantemcnte ampliada en los aflos transcurridos, per- 
miticron la regulation de los stocks y la creaci6n de 
cadcnas de distribucidn en muchos casos creadas por las 
mismas empresas armadoras, que con gran potencia 
econdmica o en regimen cooperative de concentracidn, 
ban llegado incluso a la creacidn de puestos reguladores 
para la venta, desarrollando en estos casos, sin interme- 



diaries, el ciclo complete producci6n-comercio del pes- 
cado congelado. 

Ha sido necesaria la creaci6n de una importante flota 
de camiones frigorificos, la construcci6n de almacenes 
frigorificos en los grandes centres de consumo, y la 
financiaci6n de una extensa red de cdmaras y vitrinas 
frigorificas en los puestos de los detallistas, no solo en las 
ciudades sino tambign en los pcqueftos pueblos y nucleos 
de consumo. Es una ardua labor, todavia no finalizada, 
pero indispensable para alcanzar una normal comerciali- 
zacion de la pesca de esta forma considerada. 

La construccidn en otros puertos espanoles de frigori- 
ficos, ha permitido desconcentrar las descargas que, en un 
principio, se concentraron en el puerto de Vigo, disminu- 
yendo gastos de transporte terrestre hasta algunos centros 
de consumo. 

La riqueza nutritiva delos productos del mar, que cons- 
tituyen la reserva alimenticia capaz de elevar, en muchos 
pueblos desnutridos, el nivel proteinico de su dieta, a 
precios relativamente bajos, en comparaci6n con los de 
otros alimentos de andloga naturaleza, induce a progra- 
mar la exportation de posibles excedentes de la produc- 
ci6n pesquera, de forma que al mismo tiempo 
que se presta un estimable servicio, se favorece la balanza 
de pagos del pais, y el intercambio comercial entre las 
naciones. Resulta necesario la creation de centrales de 
venta para el exterior en los distintos sectores pesqueros 
como las creadas por la Uni6n de Fabricantes Conser- 
veros de Galicia, y por la Cooperativa de Armadores de 
Buques de Pesca Congeladores ,queunifiquen,canalicen 
y promocionen las exportaciones de productos de la 
pesca. Medidas protectoras de desgravacion a las expor- 
taciones ayudan eficazmente al desarrollo de este Sector 
del comercio pesquero. 

Resumen sobre la Organizacion y Administration del 
Puerto Pesquero 

La Junta del Puerto de Vigo, es el organismo estatal 
aut6nomo encargado de la construction, conservaci6n y 
explotaci6n del Puerto. En ella estin representados tanto 
las Autoridades Administrativas relacionadas con el 
Puerto, como las Autoridades Locales y las Agrupa- 
ciones de los principals usuarios. 

La Junta realiza directamente la administration del 
Puerto Pesquero, y presta los servicios de muel les, lonjas, 
agua potable y salada, electricidad y almacenes y oficinas 
para armadores, vendedores y exportadores. Los sumi- 
nistros de hielo, sal, combustible y pertrechos de todas 
clases, asi como las instalaciones de congelation de pes- 
cado, reparaci6n de buques y almacenamiento de pescado, 
estin encomendados a empresas privadas, con control de 
tarifas por la Junta, para las que est&n instaladas en la 
zona portuaria. Otros Organismos de la Administraci6n 
Publica, Comandancia de Marina y Sanidad, realizan 
funciones maritimas y sanitarias de inspecci6n y control, 
o proporcionan Secci6n de Trabajos Portuarios , 
el personal eventual necesario para las descargas. 

Los armadores, en la mayor parte de los casos repre- 
sentados por los consignatarios-vendedores, que se 
encargan del barco y del pescado a su llegada a puerto, 
realizan la descarga, clasificaci6n, pesaje y venta del pes- 
cado, bajo la vigilancia y control de Agentes de la Junta, 
salvo en la Lonja de pesca litoral o de bajura, en la que 
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Fig. 7. Puerto pesquero de VigoDArsena num. 4 de El Berbes y Lonja de altura, ftibrica de hielo y almacenes-frigorificos. 



la Cofradia de Pescadores tiene concedida la explotacion 
del edificio y realiza operaciones de control y cobro de 
tasas e impuestos bajo la vigilancia de los indicados Agen- 
tes de la Junta. Tambien efectuan el despacho del buque 
y su preparaci6n, para la nueva salida a la mar, sin pre- 
ocupacidn alguna para el armador, del que se convierte 
en verdadero administrador. 

Los vendedores abonan a la Junta del Puerto o a la 
Cofradia de Pescadores las tarifas portuarias y coste de 
servicios, y los impuestos y cargas sociales, pagan a los 
armadores el importe liquido de las ventas, descontando 
una pequena comision porcentual del 2 al 3,5 por 
ciento y se subrogan en el cobro a los campradores de 
las ventas realizadas, recargadas con la tarifa portuaria 
sobre la pesca, a los que conceden facilidades de pago. 

Los compradores, detallistas, y exportadores mayoris- 
tas o comparadores de fabricas, se encargan de la comer- 
cializaci6n o industrializaci6n del pescado. 

Grandes empresas armadoras y cooperativas de arma- 
dores concentran sus esfuerzos en muchos aspectos de la 
administration de los buques pesqueros y sus capturas, 
suministros de todas clases de primeras mater ias, pertre- 
chos, almacenamiento de pescado congelado y comer- 
cializaci6n de la pesca, llegando, en ocasiones, a realizar 
directamente el ciclo completo de produccidn-consumo 
del pescado. 

Del estudio de los resultados obtenidos, parece necesa- 
ria la conccntraci6n en la Autoridad Portuaria de todas 
las funciones que realizan otros Organismos de la Admi- 
nistraci6n, y el estudio de la conveniencia de concertar en 
esta Junta o en otro Organismo la administraci6n del 
mercado terminal pesquero, siempre que por su cardcter 
profesional o cooperativo no exista en su funcionamiento 
espiritu de lucro, y se garantice el equilibrio de los inte- 
reses, en muchos casos encontrados, de armadores y 
compradores. Los intentos realizados hasta ahora en este 
sentido no ban sido alentadores, por la eficaz organiza- 



ci6n de vendedores existentes en el Puerto Pesquero de 
Vigo, que defienden los intereses de los armadores y 
cuenta con su total confianza. 



REGIMEN FINANCIERO 

Los puertos constituyen un bien comun, un capital de la 
sociedad, destinado a prestar un servicio publico como 
eslab6n principal en la cadena del transporte en el caso 
general, y en particular en el caso de los puertos pesqueros, 
como nexo fundamental de union en el ciclo producci6n- 
consumo de los productos de la pesca. 

Las diferencias que entre los puertos comerciales y los 
puertos pesqueros pueden establecerse, hacen fdcilmente 
resaltar la importancia de 6stos dentro del desarrollo 
econ6mico de un pais, al estar ligados a un ciclo produc- 
tor y servir de introductores en el mercado nacional de 
una considerable cantidad de mercancias necesarias, de 
las que el armador no es solo transportista, si no pescador 
y propietario. 

El Estado, u otros Organismos Publicos de analoga 
naturaleza, como promotores de los servicios publicos y 
del bienestar social de los ciudadanos, son los encargados 
de su construcci6n y financiaci6n, en la forma y condi- 
ciones mas adecuadas para el cumplimiento racionalde su 
mision administradora de los bienes de la Nacidn. 

Los proyectos de los puertos e instalaciones pesqueras 
tanto en los paises desarrolUdos como en los que tienen 
que fomentarlo, y tanto si se trata de proyectos de amplia- 
ci6n como de nueva construcci6n, deben ser analizados y 
valorados, relacionando los beneficios futuros con los 
costes de inversidn estimados, a fin de poder comparar 
su rentabilidad con la de otras inversiones en distintos 
sectores de la economia nacional y poder estabiecer cri- 
terios unitarios de prioridad y selecci6n en las inversiones 
necesarias. 
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Los beneficiaries de los puertos y mercados terminales 
pesqueros no son solamente los armadores y compradores, 
usuarios inmediatos de sus obras e instalaciones, sino que 
existcn amplios sectores industrialcs y comerciales cuyas 
actividades dependen de la pesca y de la cantidad, calidad 
y precio de sus productos, en los que el paso por el puerto 
pesquero puede tener decisiva influencia. 

Junto a otros beneficios, la importancia que a nivel del 
pais supone poder disponer de grandes cantidades de 
alimcntos ricos en proteinas de producci6n nacional, a 
precios muy convenientes, evitando en muchos casos la 
necesidad de realizar importaciones de otros alimentos 
con precios mas elevados, constituye un factor esencial 
desde el punto de vista de politica social y econ6mica de 
pais, que debe tenerse muy presente at determinar la 
prioridad de las inversiones. 

Es tendencia general que los usuarios de los servicios 
piiblicos financien directamcnte su coste, de forma que 
estos no se trasladen a los pagadores de impuestos y pue- 
dan causar peijuicios a otros sectores importantes de la 
Sociedad, necesitados tambien de los fondos del Estado. 

La financiaci6n de los puertos y terminates pesqueros 
hemos indicado que debe hacerse a cargo del Estado, por 
su condition de servicios publicos, para e*ste debe garan- 
tizarse la colaboracidn de los usuarios de las obras e 
instalaciones portuarias a traves de unas tarifas adecua- 
das de utilizaci6n. Las aportaciones estatales, especial- 
mente en todas las obras de infraestructura, es funda- 
mental para que dstas pueden realizarse. La financiacidn 
con otros capitales nacionales o internacionales, exige un 
estudio previo de las condiciones de los prestamos que 




Fig, 8. Vista de una nave de la lonja de altura y de la fdbrica de 
hielo y almacenes-frigorificos de El Berbes. 



despues de contar con el ahorro privado del pais, debe 
canalizarse a travs de organismos promotores del 
desarrollo, cuyas condiciones economicas impliquen 
ausencia de &nimo de lucro, y permitan el desenvolvi- 
miento de los organismos administradores sin cargas 
excesivas sobre los usuarios. 

Tambien podemos pensar en la construction de puertos 
y terminales pesqueros, en regimen de concesi6n adminis- 
trativa por entidades o empresas privadas, por medio de 
un concurso publico para la prestacidn del servicio baja la 
vigilancia y control de la Administraci6n, pero las grandes 
inversiones necesarias y el alto rendimiento exigible por 
el capital privado, conducirian probablemente a tasas de 
utilizacidn excesivamente gravosas en regimen de mono- 
polio, con probable primacia de los intereses econ6micos 
de la empresa sobre las necesidades del servicio publico 
que deben prestar. 



Regimen financier*) de los puertos eapaioles 

La Ley sobre regimen financicro de los puertos espafioles, 
de 28 de enero de 1956, encomienda la financiacidn de los 
puertos e instalaciones maritimas de todas clases a las 
Juntas de Puertos, a que reiteradamente nos hemos refe- 
rido en estas notas, dependientes del Ministerio de Obras 
Publicas. 

Se establece en esta Ley el principio de la rentabilidad 
de las explotaciones portuarias, de forma que los produc- 
tos de las mismas, obtenidos por aplicacion de tarifas y 
c&nones, cubran los gastos de dicha explotati6n y los de 
conservaci6n y depreciaci6n de los bienes e instalaciones 
del puerto, y proporcionen un rendimiento razonable de 
la invcrsidn neta en activos fijos. 

Es decir, que el usuario directo del servicio portuario 
deber& sufragar los costes de explotaci6n y los gastos de 
conservacidn y reparaci6n de las obras e instalaciones 
portuarias y la depreciaci6n de las mismas materializada 
en las anualidades te6ricas de amortizacidn que permi- 
tirian la reposicidn del elemento amortizado al finalizar 
su vida util. Este criterio facilmente comprensible en 
instalaciones, utillaje y obras de superestructura, debe 
considerarse igualmente en obras de infraestructura, cuya 
vida no es indefinida. 

La exigibilidad de su rendimiento razonable, que en 
principio parece pensarse que alcance un mdximo de un 
5 por ciento sobre el capital neto inmovilizado, deducidas 
las amortizaciones anuales realizadas, parece debe estar en 
concordancia con los rendimientos analogos exigibles a 
otros servicios publicos de caracter general, especialmcnte 
los correspondientes a otros sectores del transporte, cuya 
coordinaci6n debe figurar entre los objetivos fundamen- 
tales de la politica economica del sector. Si las diferentes 
inversiones publicas ban sido evaluadas con criterios 
analogos de rentabilidad interna de cada proyecto, 
alcanzdndose tasas razonables de rendimiento, el prin- 
cipio establecido resulta correcto dentro de las inversiones 
publicas de la nation. 

Los productos obtenidos en cada puerto se aplican, en 
primer lugar, a cubrir los gastos de explotacion, conser- 
vacidn, gastos generates, impuestos y cargas econdmicas, 
administrativas y financieras. Se dotan seguidamente, un 
fondo especial "de regulaci6n", hasta un 10 por ciento de 
los gastos normales del ejercicio por los conceptos ante- 
riores, y un fondo "para reparaci6nes extraordinarias e 
imprevistos" en una cuantia maxima acumulada com- 
prendida entre el 20 y el 40 por ciento de los ingresos 
brutos del ejercicio anterior. Estos fondos responden a la 






Fig. 9. Vista general de una nave de la lonja de pesca de altura y 
almacenes de exportadores mayoristas (Ddrsena ). 
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necesidad normal en cualquier empresa de fondos de 
reserva que aseguren su estabilidad, tanto para prever 
dificultadcs de tesoreria motivadas por irregularidades en 
la demanda de servicios o aumentos inesperados en los 
costes, como a la aparici6n de necesidades imprevistas o 
gastos extraordinarios debidos a accidentes o fen6menos 
naturales perjudiciales. 

El excedente de cada ejercicio se destina a la ampliaci6n 
y mejora de las instalaciones portuarias, hasta el limite 
de inversidn fijado por el Gobierno en el plan financiero 
confeccionado para cada puerto. 1 remanente, si lo 
hubiere, se ingresaria en el Tesoro Publico. 

Las nuevas inversiones y gastos de primer cstableci- 
miento que requieran la creaci6n, ampliation y mejora de 
los puertos, ser&n consecuencia de Planes Generates de 
obras y sus programas financieros propuestos por las 
Juntas de Puertos y aprobados por el Gobierno, que se 
realizardn con los recursos propios disponibles del 
organismo gestor, incluidos posibles empr6stitos y com- 
pensaciones por enajenaciones de activos fijos, y las 
dotaciones que como subvenciones sin interns, se consig- 
nen en los Presupuestos Generates del Estado. 

Los ingresos que se exigen a cada puerto no tienen rela- 
cidn con las necesidades de inversi6n que en el futuro 
puedan ser necesarias, sino que stas se determinan inde- 
pendientemente en funci6n de las previsiones y necesi- 
dades del trifico y son recogidos en losplanes generales de 
ampliation y mejora, antes indicados, y aquellos son 
consecuencia de la rentabilidad exigida por las inver- 
siones realizadas. Las partidas de las tarifas portuarias 
derivadas de la depreciation de las obras e instalaciones 
portuarias o de sus anualidades de amortizaci6n, junto 
con el "rendimiento razonable" de los activos netos, 
constituye un fondo inicial de inversion, que concuerda 
con el caricter abstracto de fondo de reposici6n de obras 
e instalaciones que de su misma naturaleza se deduce. Las 
restantes necesidades de capital, son aportadas por el 
Estado a los patrimonios de las Juntas. 

El caso de remanentes de explotaci6n que deban rever- 
tir al Tesoro Publico, solamente podria presentarse en 
puertos en que no sean precisas obras de ampliation y 
mejora, caso verdaderamente extrafto en servicios publi- 
cos fundamentales como son los portuarios, pero la Ley 
prevg la revisi6n de las tarifas en los casos en que su 
rendimiento difiera en mds o en menos del legalmente 
previsto. 

El Gobierno, a travds del Ministerio de Obras Piiblicas, 
se reserva el establecimiento de la politica de tarifas por- 
tuarias en funci6n de los objetivos que establezca de 
coordinaci6n de transposes, debiendo informar las pro- 
puestas formuladas por las Juntas de acuerdo con los 
indicados objetivos, los Ministerios de Hacienda y 
Comercio (Subsecretaria de la Marina Mercante, oido el 
Consejo Superior de Cimaras de Comercio) y la Organi- 
zaci6n Sindical. 

Tarifas por servicios a la pesca maritima 

Las obras e instalaciones portuarias destinadas a la pesca, 
es decir, los puertos y mercados terminales pesqueros, 
est&n sometidos a la misma legislation financiera que los 
puertos comcrciales y su gestidn conjuntamente encomen- 
dada a la Junta del Puerto. .La concentraci6n del con- 



junto de las actividades portuarias bajo un unico orga- 
nismo, tiene indudables ventajas econ6micas, y dentro de 
una politica de fijacidn de tarifas en relaci6n con el coste 
real del servicio prestado, y factores de rentabilidad de la 
explotaci6n ya indicados, permite una mayor coordina- 
ci6n de los servicios, y una cierta financiaci6n complemen- 
taria en relaci6n con la demanda y las circunstancias de 
los diferentes sectores del trdfico maritimo del puerto. 

La tarifa general sobre la pesca comprende la entrada y 
estancia del buque, y el embarque, desembarque y trans- 
bordo de la pesca, en d&rsenas y zonas de manipulaci6n 
en muelles pesqueros o habilitados, con sus servicios 
generales de policia, siendo sujeto pasivo obligado al pago 
el propietario de la pesca o la persona natural o juridica 
que realice la operation. 

La base para la aplicacion de esta tarifa es la clase y 
peso de la pesca desembarcada o transbordada. Se man- 
tiene asi un criterio tradicional de ligar la tarifa portuaria 
al rendimiento de la pesca, hacidndola proportional al 
pescado descargado, con independencia del tamafto del 
buque, pesquero y del periodo que dure su estancia nor- 
mal en el puerto. De esta forma el pescador con menos 
suerte, en esta incierta aventura que es la pesca, queda en 
cierto modo desgravado aunque sea indirectamente a costa 
de sus compafieros mis afortunados. En general, el pes- 
cador modesto que cuando pesca poco tiene una econo- 
mia muy precaria, cuando las capturas son importantes 
se considera rico, y no le importa que en ese momento se 
concentre el pago de las tasas e impuestos correspon- 
dientes. 

La dificultad de repartir las cargas equitati vamente entre 
las diferentes clases de pesca, mantiene en estos momen- 
tos el abono de la tarifa en proportion al importe de las 
ventas, como es norma tradicional en la mayor parte de 
los puertos pesqueros, por lo que el criterio a que se 
alude en el parraio anterior alcanzd su plena efectividad, 
ya que la variaci6n de los precios obtenidosporel pescado, 
puede, en muchas ocasiones, hacer resultar excesiva e 
incluso inaplicable una tarifa por unidad de peso, deter- 
minada con carcter general en unas condiciones nor- 
males medias de mercado. La cuantia de esta tarifa est 
fijada, en la actualidad, en el 2,08 por ciento del importe 
de la venta. 

La pesca que no se cotiza normalmente en lonja, que 
escomo se indica anteriormente, la de gran altura, baca- 
lao a media cura y pescado congelado , abonan tarifas 
por tonelada a razon de 54,50 pesetas para el bacalao y 
104,00 pesetas para el pescado congelado, cualquiera que 
sea su clase. 

Los restantes servicios prestados por la Junta, tales 
como, suministro de agua potable o salada, energia 
electrica, maquinillas de descarga, bisculas, departa- 
mentos y almacenes para exportadores y armadores, etc., 
se facturan de acuerdo con tarifas especificas calculadas 
y aprobadas en forma an&loga a la indicada para las 
tarifas generales. 

Los suministros de hielo, la congelation del pescado y 
su almacenamiento frigorifico, en instalaciones y obras 
construidas en la zona portuaria, tienen aprobadas por 
la Junta tarifas mximas, que actiian como reguladoras 
de servicios analogos que puedan prestarse desde la 
ciudad. Los suministros de combustible tienen tambien 
tarifa oficial fija. 
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Sin entrar en los rendimientos de las operaciones y sus 
costes dctallados o globales, ajenas al alcance de estas 
consideracioncs, resumimos a continuaci6n algunas de 
las tarifas vigentes para los servicios individuates presta- 
dos: 



Agua potable en el buque 
Agua salada 
Encrgia eldctrica 
Maquinillas para descarga de 

pescado 
Almacenes para exportadores, 

de dos plantas (segun 

dimensiones) 

Almacenes para armadores 
(segun situaci6n) 

Hielo (tarifa maxima) 
Congelaci6n 



10,00 Pts/Tm. 
2,00 Pts/Tm. 
4,00 Pts/Kw. hora 

20,00 Pts/hora 



750 o 2.500 Pts. 
mensuales 

15 o 20 Pts. por 
m/2 y mes. 
200,00 Pts/Tm. 
0,50 Pts/Kg. 



Almacenamiento frigorifico 
(segun cmpresas) 

Gas-oil 
Fuel-oil 



200/300 Pts/Tm. y 
mes. 

1,71 Pts/litro 
950,00 Pts/Tm. 
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Les Ports de Peche Franpais et Leurs Marches 

par P. Pouliot 



Fishing ports in France and their market organization 

This paper describes in some detail the present structure of the prin- 
cipal fishing ports in France. It describes the present fleet and land- 
ings at the principal port, Boulogne-sur-Mcr. The basins and the 
quays are described and the facilities for handling the catches of wet 
fish. Current problems in handling and displaying the fish are de- 
scribed and the need for improvements and reductions in cost are 
referred to. 

The administration and organization of the port is described. The 
fishing port is under the ownership of the Chamber of Commerce 
with the Government also having a role to play through the Service 
des Fonts et Chaussees, which is concerned with the harbour works 
and infrastructure. The Chamber of Commerce is responsible for 
the management of the fishing port, the equipment of the market 
hall, and it has recently installed a large box-washing machine. 

The market system is described in some detail, including the sys- 
tem of price stabilization. Boulogne, by reason of its great import- 
ance, has a considerable effect upon the level of fish prices at other 
ports and every effort is made to stabilize the daily prices, particu- 
larly of herring and mackerel. The quality control scheme is referred 
to. The regional marketing commissions intervene in the market in 
order to compensate for losses due to excessive landings, for which 
purpose they have regional funds (FROM). 

The author then similarly describes the port and market organiza- 
tions at Concarneau, Lorient and La Rochelle, referring to their 
problems and characteristics. Finally, the author discusses generally 
the administration of these various ports and the roles of the State 
and local authorities. All these large fishing ports with the exception 
of Lorient, are administered by the Chambers of Commerce under 
the overall co-ordination of the State. Technical control is provided 
by the Service des Fonts at Chaussdes and administrative and finan- 
cial control by the Direction des Ports Maritimes du Ministere 
des Transports. Of particular interest in the final section of the 
paper, the author discusses the question of regional and national 
markets and particularly the influence of Paris in the French national 
market for fish. 



Puertos pesqueros Franceses y la organization de sus mercados 

1 autor explica con algunos pormenores la estructura actual de los 
principales puertos pesqueros de Francia. Describe la flota y desem- 
barques en el mas importantc de todos: Boulogne-sur-Mcr; las 
darsenas y muelles y las instalaciones para la manipulaci6n de las 
capturas de pcscado fresco. Menciona los problemas que actual- 
mente plantea la manipulaci6n y exhibici6n del pescado y la necesi- 
dad de efectuar mejoras y reducir los costos. 

Describe la administraci6n y organizacibn del puerto, que es 
propiedad de la Camara de Comercio, pero con participacibn del 
Gobierno mediante el Service des Fonts et Chaussees, que se ocupa 
de las obras portuarias y de la infraestructura. La Camara de 
Comercio esta encargada de la administracibn del puerto pesquero, 
cl material de la lonja de pescado y, recientemente, ha instalado una 
gran maquina lavadora de cajas. 

Se explica el sistema de mercadeo asi como el de estabilizaci6n de 
precios. For su gran importancia, Boulogne ejerce enorme influencia 
en el precio del pescado en otros puertos, por lo que se hace todo lo 
posible para estabilizarlos a diario, particularmente el del arenque y 
la caballa. Se menciona el plan de regulaci6n de la calidad. Las 
comisiones de mercadeo regionales intervienen en el resarcir de las 
pgrdidas causadas por desembarques excesivos, con cuyo objeto 
disponen de fondos regionales (FROM). 

El autor pasa a resenar la organizacion portuaria y de mercadeo 
en Concarncau, Lorient y La Rochelle, y senala sus problemas y sus 
caracteristicas. Finalmente, menciona de manera general la adminis- 
traci6n de estos puertos y la funci6n que desempenan el Estado y las 
autoridades municipales. Todos estos grandes puertos pesqueros, 
exceptuado el de Lorient, los administran las camaras de comercio 
bajo la coordination genera) del Estado. De los aspectos tecnicos se 
encarga el Service des Fonts et Chaussees, en tanto que de los admi- 
nistrativos y financieros se ocupa la Direcci6n de Puertos Maritimos 
del Ministerio de Transporte. En la seccidn final del trabajo, el 
autor estudia la cuesti6n, de especial interes, de los mercados regio- 
nal y nacional y particularmente, el efecto de Paris en el mercado 
nacional de pescado de Francia. 



BORDfiE par trois frontiferes maritimes, la France 
ne manque pas de ports de peche, depuis les 
criques naturelles jusqu'aux havres artificiels. 

De cet ensemble nous retiendrons les principaux d'entre 
eux raison meme de leur importance et de leur incidence 
sur I'economie frangaise des peches. 

Dans 1'ordre, nous citerons Boulogne, Concarneau, 
Lorient, La Rochelle, Tensemble Dieppe Fecamp etant de 
plus en plus soumis r influence de Boulogne en ce qui 
concerne le march du poisson vendu 1'etat frais. 
Aujourd'hui se pose la question de savoir que lie recon- 
version peuvent oprer les ports specialises dans le com- 
merce du poisson sate et si la trilogie Fecamp Saint- 
Malo Bordeaux pourra se maintenir ou si, au contraire, 
un arbitrage devra tre opdrg qui tiendra compte de 
Introduction de la surgdation dans la p&che. 

BOULOGNE-SUR-MER 

Boulogne, ville de 80.000 habitants, implanted sur les 
rives de la Liane, est un port de ptehe fort ancien dont 
Pactivite a toujours tit orientte vers la mer du Nord ou 



vers les banes de 1'Ouest de la Grande-Bretagne et de 
rirlande. 

La salaison en mer ayant disparu parall&lement & la 
peche aux filets derivants, 1'essentiel de la peche est 
pratiquee par des chalutiers. 

La flotte de peche comprend deux dements: la flotte 
industrielle et la flotte artisanale. 

Le premier comporte aujourd'hui 54 bateaux de 450 & 
2.000 cv alors qu'en 1960 on comptait74 chalutiers clas- 
siques. Le chalutage par Farriere est mis en oeuvre depuis 
1964 et 10 unite's repr&entant 20 pour cent du tonnage brut 
ont 6t mises en service, 4 autres devant Stre Iivr6es en 
1968. Les plus grands de ces navires sont congus pour 
recevoir des installations de. surg61ation & bord, mais 
celles-ci ne seront mises en place que lorsque la situation 
du marche" du poisson surgelg sera plus favorable qu'elle 
ne Test aujourd'hui. 

La deuxieme comprend environ 110 bateaux de 50 & 
480 cv dont la moitte a moins de 10 ans. Cette flotte est 
specialised dans la pche cdtitre de poissons fins et de 
poissons saisonniers lorsque ceux-ci passent & proximite* 
des cdtes. 
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Alors que la flottc industriclle rapporte 90 pour cent des 
pcches vendues & Boulogne, la flotte artisanale ne livre 
que 10 per cent en tonnage mais environ 30 pour cent en 
valeur. 

Sans doute la peche livree a Boulogne est-elle trds 
diversifiee, ce qui est la caractdristique fondamentale de la 
peche frangaise. Ndanmoins des espfcces tendent a domi- 
ner encore qu Ton ne puisse affirmer la predominance de 
certaines d'entre-elles, compte tenu des variations obser- 
vdes au cours de ces dernteres anndes. 

Dans Fordre d'importance, nous citerons, pour l'anne 
1967: 



lieus noirs 
merlan 
maquereaux 
harengs 



33.000 t. 
22.000 t. 
1 5.500 1 
1 3.500 t. 



Les apports globaux s'etant Sieves a 135.000 t., dont 
7.800 t ont 6te livrdes aux fabriques de sous-produits. 
Sans doute le tonnage non livr a la consommation 
humaine ne s'elfeve-t-il qu'a 5,7 pour cent des quantitds 
debarquees ce qui peut paraitre faible a cote de ce qui est 
generalement observe dans les grands ports du Nord de 
1'Europe, mais pour Boulogne cela repr&ente un pour- 
centage 61ev qui traduit assez bien la recherche de 
qualit6 poursuivie au port eu egard aux exigences de la 
clientele au stade de la vente au detail. 

II convient de souligner la baisse importante (18 pour 
cent) des apports de gros poissons, alors que les annees 
prcdentes on avail observe un progression continue de 
cette production alors que regressaient les apports de 
poisson de surface. On peut dire en gros que le marche de 
Boulogne a ete influence par le cours du merlan qui s'est 
s&ieusement redresse en 1967 ( + 29 pour cent), le prix 
moyen de ce poisson etant passe de 0,89 a 1,114 Frs. Ce 
rel&vement du prix du merlan a permis de compenser en 
partie les pertes enregistrdes sur les gros poissons, en 
particulier le lieu noir dont les excddents de peche ont ete 
livres a la farine, et reglefin dont les apports ont sensible- 
ment regresse. 

Les amfaagements da port 

Le port de peche de Boulogne dispose de trois bassins: 

un bassin a flot ayant 521 m de quais utilisables, 
un bassin de mare offrant 475 m de quais pour la 

p6che, 

un bassin (le bassin Loubet), pr6cdemment utilise 
par la flotte de commerce, et qui doit Stre transforme 
en bassin a flot par la construction d'une ecluse. 
Pour ce dernier bassin la longueur de quais dispo- 
nibles actuellement de 393 m (332 yds) sera portte a 
1300 m (1430 yds). 

C'est autour de cet ensemble de bassins qu'ont ete 
edifies tous les ateliers de travail de poisson et qu'ont ete 
rebatis la gare de la SNCF et les quais de chargement des 
transport routiers. 

Les halles de dechargement de poisson reprdsentent 
actuellement une superficie de 14.220 m2 (1706 yds2) 
autour du bassin & flot. Ces halles, complement ouvertes 
du cdt6 du bassin, sont cloisonndes avec des volets rou- 
lants du cdt6 des aires de circulation amnag6es sous 



forme de quais en bout pour faciliter les transbordements 
des camions. 

Une halle doit 6tre 6difiee le long du bassin Loubet qui 
compl&tera heureusement les installations actuelles qui 
sont insuffisantes les jours de gros apports. 

Les engins de manutention comprennent 28 grues auto- 
motrices d'une force de 600 kgs (1320 Ibs), 28 grues sur 
rail d'une force de 200 a 2.000 kgs (440 a 4400 Ibs) 
30 treuils et 7 sauterelles ou monte-charges inclines 
destines au dechargement des "caisses d'origine" (poids 
unitaire 25 kgs (55 Ibs)). 

Le poisson Iivr6 en vrac dans les cales est remonte sur 
les quais par des bennes mtalliques soumises a un 
serieux arrosage avant d'etre deverse sur les tables de 
triage. Le poisson, apr&s triage, est place dans des coif res 
en plastique d'une contenance de 40 kg (88 Ibs). 

Le dechargement debute en general a minuit, sauf le 
samedi car la cri6e ne fonctionne pas le dimanche. 

Ce travail de nuit permet de livrer dfcs le debut de la 
matinee aux divers ateliers de mareyage, de filetage, ou de 
transformation (conserveries ou congelation). 

La proportion de caisses d'origine, 1'importance du 
tonnage livre en vrac et la diversite des espfcces consti- 
tuant un chargement ont gvidemment une incidence sur 
la duree des dechargements. Malgre les ameliorations 
apportees ces dernifcres annes, la cadence du decharge- 
ment reste encore assez lente, car plus la peche est diver- 
sifiee plus les operations de tri sont longues. 

Des pointeurs, a la solde des armateurs, verifient la 
mise en coffre et la pesee de chaque espfcce mise en coffre, 
et, pour chaque espece, les categories de taille. 

D'autre part, le poisson mis en caisse a bord est egale- 
ment pointe. 

En raison meme de 1'importance du tonnage mis a terre, 
il n'est pas proc6de a la vente aux ench^res autour des 
lots de poisson. Ceux-ci, mis en stock sur les quais de 
dechargement, font Tobjet d'une vente en salle, alors que 
chaque acheteur a eu Je temps de voir et d'apprecier les 
lots offerts a la vente. 

On peut envisager une amelioration du rendement des 
operations de dechargement et de tri du poisson en se 
servant des coffres a la place des bennes. Ce precede 
permettrait de deverser environ 3 a 4 fois plus de poissons 
sur les tables de travail et de faciliter d'autant le triage. 
On eiiminerait aussi le lavage du poisson qui a pour 
inconvenient de le rechauffer sous pretexte d'61iminer la 
glace qui 1'enrobe. 

11 a ete essaye des tapis transporters a bandes en 
mati&re plastique sur lesquels les poissons sont deverses 
par une trieuse recevant le contenu des paniers remonte 
des cales. Jusqu'a present les resultats observes n'ont pas 
ete concluants, mais peut-etre peut-on attribuer 1'echec 
des essais aux craintes que la main-d'oeuvre a pu avoir 
d'etre en partie eiiminee dis lors que les operations se- 
raient acceierees par cette nouvelle methode. 

Les operations de tri sont egalement un facteur de la 
duree des operations de livraison. II semble qu'en ce 
domaine on sacrifie peut-etre plus & la tradition qu'aux 
veritables exigences de la clientele. 

Une diminution du nombre des tallies mareyables ou 
transformables resultant d'une normalisation bien etudiee 
devrait ameiiorer tr&s sensiblement le rendement. Cette 
normalisation est en cours et doit etre mise assez rapide- 
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ment au point, car elle s'impose ddsormais dans le cadre 
des echanges intra et extra communautaires. 

Cette normalisation aura galement d'heureuses con- 
squences sur la mise en "caisse d'origine". Rappelons 
qu'il s'agit en 1'occurence d'un poisson pr6-marey6, 
puisquc une partie de l'quipage precede, & bord, au tri 
et & la mise en caisse du poisson pSche" pendant les trois 
derniers jours d'un voyage. Certes ce precede, qui am6- 
liore consid6rablement les conditions de conservation et 
de manutention du poisson est-il cotiteux en personnel et 
en materiel, aussi faut-il ne 1'appliquer qu' bon escient 
en recherchant au maximum les conditions d'une bonne 
standardisation des mate'riels mis en oeuvre permettant 
1'emploi g^ndralise des procds modernes de manuten- 
tion, de levage et de transport. 

Ce probl&me est d'autant plus important que la main- 
d'oeuvre que constituent les dockers poissonniers est 
onereuse. Le coQt elevd des dockers est dft pour une 
bonne part au fait que 1'essentiel des apports est livre le 
lundi et le mercredi et que les autres jours les tonnages & 
dbarquer sont mineurs. II existe done un minimum de 
personnel disponible qui est toujours insuffisant pour les 
jours d'apports abondants et qui est, par centre, en 
exc^dent les autres jours. II peut parattre curieux qu'il 
en soit ainsi, mais il faut, dans ce domaine, ne pas perdre 
de vue que Ton se heurte b des traditions ancestrales et 
qu'en mati&re de produits non transform^ et de nature 
p6rissable on ne peut assurer un Scoulement sur les 
marches de I'int6rieur que dans la mesure ou Ton peut 
livrer ceux-ci dans des delais normaux pour la mise a la 
disposition des consommateurs. 

II ne suffit done pas d'etablir une r&gle de repartition 
d'apports sensiblement egaux chaque jour de lasemaine, 
il faut qu' 1'aval les acheteurs suivent. 

Or, la tendance se dessine de plus en plus dans les pays 
industrialises de reduire le nombre de jours ouvrables et 
d'allonger les repos de fin de semaine. II faut bien recon- 
naltre que ceci est difficilement conciliate avec ce qui 
precede qui milite en faveur d'un elargissement du 
nombre de jours de march. 

Ce n'est, semble-t-il, que par un meilleur partage entre 
le mareyage et les industries de transformation, d'une 
part, et une acceleration des acheminements par circuit 
court, d'autre part, que Ton peut escompter une distribu- 
tion plus economique des produits de la peche. 

Administration et organisation du port 

Le port de peche est la propri&e* de la Chambre de Com- 
merce qui assure les installations a terre et leur entretien. 

L'Etat intervient par I'intermddiaire du service des 
Fonts et Chaussees qui assure le controle de tous les 
travaux d'infrastructure : dcluse, bassins, quais. Le finance- 
ment des operations est assure" par la perception de taxes 
de piage qui assurent outre la couverture des frais cou- 
rants, le Service financier des emprunts que la Chambre de 
Commerce est autoris6e & contracter par 1'Etat. 

En dehors des prestations des installations portuaires 
et de 1'outillage n&essaire aux manutentions, la Chambre 
de Commerce assure le recrutement du personnel ndces- 
saire au fonctionnement de la crife et & la manutention & 
I'int&ieur de la Halle. Au surplus un service administratif 
propre & la Halle et gr par la Chambre de Commerce 
assure la comptabilite" de toutes les transactions portant 



sur les produits de pSche; ce mdme service sert & prdever 
toutes les cotisations et taxes professionnelles dues par les 
vendeurs et acheteurs et une organisation statistique, qui 
doit fitre prochainement dot6 de machine electroniques 
ultra-modernes, permettra de pousser aussi loin que 
possible 1'analyse des divers 16ments qui concourent 
1'activitd du Marche de Boulogne-sur-Mer. 

Parmi les dernieres realisations de la Chambre de 
Commerce, il convient de citer la mise en place d'une 
machine laver les coffrcs & poisson qui a un rendement 
de 1.200 coffres & 1'heure et Installation, avec le concours 
du Ministfcre de la Marine Marchande,d'un bassin d'essai 
de maquettes de chalut qui sert autant aux constructeurs 
qu'& la formation des jeunes marins qui sdjournent & 
1'ecole d'apprentissage maritime. 



LE MARCHE 

Les apports sont repartis entre le mareyage et les indus- 
tries de transformation, les surplus etant livrs, soit & 
1'exportation, soit aux fabriques de farine selon la nature 
et la quality de ceux-ci. La liberalisation des echanges a eu 
pour effet d'attirer sur Boulogne de grandes quantits de 
poisson d 'importation & raison meme des prix moyens 
Sieves genralement enregistres sur ce marchd et qui 
correspondent au niveau des prix habituellement observes 
en France pour les denrees de consommation. 

La conjonction de la production locale et de 1'importa- 
tion conduit une aggravation des hearts enregistres de 
tout temps dans les arrivages sur le marche et i des exc6- 
dents d'oifre encore plus difficules controler que par le 
passe. 

On peut observer que le marche serait plus transparent 
si une meilleure information, venant completer un plan 
de peche pr^etabli, eclairait les acheteurs et donnait aux 
importateurs une indication suffisamment precise sur les 
possibilit6s de 1'offre en 6gard la demande. Cette re- 
marque n'est vraie qu'en partie et il est trop simple de 
vouloir rechercher le remfcde aux soubresauts du marche 
dans la seule planification des voyages de peche et dans 
une information plus generalisee et plus precise. 

Remarque est faite sur ce point trop souvent oublie et 
qui est pourtant evident: dans une aire geographique 
relativement limited, comme celle de 1'Europe Occidental 
Nord, les piriodes de beau temps, pour la peche s'entend, 
sont communes tous les riverains. S'il y a exces d'ap- 
ports, il s'ensuit une offre ptethorique g6n6ralis6e. De 
meme, en sens inverse, il peut y avoir une disette relative 
et une demande insatisfaite sur la plupart des marches 
locaux. 

Ce rappel d'une notion fort simple, qui pise de tout 
son poids sur les transactions de poissons frais, montre 
que la mise en oeuvre d'organisations, de marches et de 
syst&mes de regulation de prix s'impose en vue d'obtenir 
une relative stability des cours du poisson frais que la 
stabilisation des produits, souvent considr6e comme la 
panacee, ne suffit pas & assurer. II suffit, en effet, de cons- 
tater les dsordres et les fluctuations importantes des 
cours des poissons surgells sur les marchds d'Europe 
Occidentale pour 6tre convaincus que si le stockage est un 
procd& pratique pour absorber des excidents tr&s 
momentanes,ildevient, par contre, rapidement dangereux 
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pour I'economie d'un marche dfts tors que les stocks 
s'accumulent et que rien ne laisse prfvoir un arrct decette 
accumulation. 

Boulogne, en raison mSmc de son importance, a ete 
conduit & rechercher un systime d'equilibrage des cours 
en tenant compte, d'une part, de ses besoins pour les 
ateliers de mareyage, d'autre part, de la ncessit 
d'assurer un approvisionnement r6gulier des industries de 
transformation & des prix permettant de soutenir la con- 
currence des offres faites par les importateurs. 

Tout d'abord, sur le plan priv6, a ete cr&e une Caisse 
de compensation pour le hareng, dont il faut rappeler 
Timportance dans 1'activite boulonnaise qui compte de 
nombreux ateliers de salaison, de conserves et de semi- 
conserves. 

Ce systime a 6te etendu ensuite au maquereau, puis au 
colin noir et au cabillaud, en raison du developpement pris 
par les preparations industrielles de ces poissons dont les 
apports allaient sans cesse croissants. 

En cela 1'organisation boulonnaise n'a rien de singulier, 
et Ton sait que des syst&mes analogues ont etc mis en 
place & Ostende, en Hollande et en Allemagne pour les 
mmes raisons qui ont motive 1'initiative prise par le 
Syndicat des Armateurs de Boulogne. 

Le mecanisme revient & garantir, d'une part, les besoins 
de la consommation & 1'etat frais et, d'autre part, ceux de 
1'industrie. Ces besoins etant couverts, il convient de 
retirer du marche les excdents et de leur trouver un 
exutoire, soit sur le marche international, soit sur le 
marche des usines & farine. Or, chacun sait que la carac- 
teristique principale du marche international est d'etre une 
braderie ou sont offerts tous les surplus et que le marche 
de la farine est lui-mme soumis aux pressions excerc6es 
par les excedents de production de quelques pays qui se 
sont surequips dans cette branche d'activite. 

En definitive, il s'agit done d'assurer une compensation 
des pertes subies du fait de la difference entre le prix offert 
sur ce marchi normal et le prix possible obtenu sur le 
marche des surplus. On apergoit que 1'equilibre d'une 
telle operation est d'autant plus delicate realiser que la 
fourniture aux ateliers de transformation peut etre 
assuree aussi bien par 1'importation que par la production 
autochtone et que, de toute mantere, un plafond est fixe 
pour le prix d'achat de la mati&re premi&re, par le niveau 
de prix auquel est offert le produit fini qui peut etre 
importe de n'importe ou. 

Quelles que soient les conditions dans lesquelles 
s'opdre 1'enlfevement des marchandises, des lorsque toutes 
les transactions sont controlees par la halle de vente, les 
cours qui s'etablissent au cours des enchiressont influen- 
ces par les facilites ou les difficult^ plus ou moins grandes 
rencontrees dans le placement des marchandises offertes. 

Pour tenter de normaliser les apports et de les revalo- 
riser, Boulogne a cree, tout d'abord, un service prive de 
contrdle de qualite dont le role est d'aller au deli d'un 
simple contrdle sanitaire et d'assurer un contrdle qualita- 
tif des marchandises dignes d'&tre commercialisees. 
Cest ainsi qu'est retire, sans appel, un certain pourcen- 
tage de poisson avant toute transaction; ce pourcentage 
est d'autant plus 61ev6 que 1'abondance de 1'offre conduit 
& preserver le poisson de premier choix dont les cours 
pourraient 6tre avilis par Toffre d'un excedent de mar- 
chandises. 



Cette organisation de marche, d'abord priv6e, a ete 
officialisee dans le cadre de la legislation posdc par 
1'Ordonnance du 14 avril 1945 qui constitue en quelque 
sorte la charte des peches maritimes en France. 

Des Commissions regionales de marche r6gissent et 
reglementent 1'exercice de la peche en fonction du marche 
et des Fonds regionaux d'Organisation de Marche 
(FROM) compensent dans une certaine mesure les pertes 
de recettes pouvant rdsulter des retraits de marchandises 
en quantites excedentaires. 

L'intervention des FROM, sur les directives des Com- 
missions regionales de marche, tend & regulariser la pro- 
duction, & 1'orienter en promouvant la qualite. Elle a 
egalement pour effet de relever les prix de retrait, d'orien- 
ter la production, de developper la consommation et 
d'eiargir les debouches. 

Un tel programme d'action ne peut s'appliquer, il va 
de soi, & une seule region d6s lors que le marche interieur 
est approvisionne par trois fronts de mer differents, ceci 
suppose done qu'il y ait coordination des efforts des 
principaux marches littoraux en vue d'equilibrer les 
mesures d'intervention dans les differents ports. 

Certes 1'organisation du marche de Boulogne est fon- 
damentalement la plus importante, puisque Ton y com- 
mercialise les memes esp6ces que dans les ports d'Europe 
du Nord et que, par sa situation geographique, il est plus 
vite soumis aux pressions de 1'importation. C'est d'ail- 
leurs la raison pour laquelle 1'organisation de marche a 
demarre dans ce port avant d'etre etendue aux ports du 
littoral Ouest-Atlantique. 



CONCARNEAU 

Le port de Concarneau est un module d'organisation 
recente et dont le developpement a ete si rapide que 
plusieurs reconversions se sont imposees sous la pression 
du developpement de la flotte de peche et de sa capacite de 
production. 

Alors qu'avant la deuxidme guerre mondiale, Concar- 
neau etait essentiellement un port de pches saisonnifcres 
(sardine et germon) avec une Industrie de conserves 
1'huile bien implantee, la faveur du conflit et du repli 
des armateurs et des mareyeurs du Nord, d'abord, et de 
Lorient, ensuite, il s'est instalie puis developpee une 
activite de mareyage qui a permis 1'essor d'une flotte de 
peche fraiche. 

II suffit de se referer aux statistiques de la halle du port 
pour mesurer 1'importance de revolution accomplie. 

1938 6.000 1. 

1950 18.600 1. 

1960 48.000 1. 

1964 59.500 1. 

1967 66.000 1. 

Les lieux de peche exploits sont essentiellement ceux 
de J'entree de la Manche, de la Grande et de la Petite 
Sole, lamer d'Irlande et la cdte ouest d'Irlande en ce qui 
concerne le poisson frais, le golfe Atlantique et la C6te 
occidental d'Afrique pour la pfiche du germon et de 
1'albacore seule la ptehe de la sardine est en recul; le 
developpement des moyens industriels de production 
ayant montr6 la superiority der endement des navires 
pouvant 6tre exploits & longueur d'annee. 
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Les varidtds de poisson ddbarqudes sont encore plus 
nombreuses que dans les ports du Nord, ce qui complique 
les conditions d' organisation de marchd. 

Les apports sont rdpartis sur les quatre premiers jours 
de la semaine, le lundi et le mercredi dtant les jours les 
plus forts, mais 1'dcart avec les marches du mardi et du 
eudi est moins accentud qu'4 Boulogne. 

On compte en gdndral: 

16 a 20 bateaux le lundi 300 i 400 1. 

12 14 bateaux le mardi 240 4 280 t. 

12 & 16 bateaux le mercredi 240 4 320 1. 

8 a 10 bateaux le jeudi 160 4 220 t. 

6 & 8 bateaux le vendredi 50 4 80 t. 

4 & 6 bateaux le samedi 404 60 t. 

La moyenne des apports de chaque bateau oscille entre 
18 4 30 tonnes, les plus forts tonnages dtant de 50 t. 

Le stockage du poisson dans les cales est en vrac, le 
procddd des caisses cToriginc, qui suppose une standardi- 
sation des emballages, dtant difficilement compatible avec 
1'dchantillonnage encore un peu trop large de la flotte en 
exploitation mais il faut noter que 1'Armement Con- 
carnois envisage Temploi prochain de containers norma- 
lisds qui faciliteraient considdrablement la manutention. 

Le port ne comporte pas de bassin 4 flot, mais le ddve- 
loppement des quais du bassin de marde, avec la reprise 
faite sur la partie large du Moros, assure une longueur 
de quais assez satisfaisante, et il est beaucoup moins 
frequent qu'il y a cinq ans de voir les bateaux placds en 
dpi. 

Les halles de ddchargement ont suivi le ddveloppement 
du port. Le quai du cote bassin est largement dimensionnd, 
ce qui permet, en dehors des operations de ddchargement 
du poisson, d'opdrer sans gene toutes les opdrations 
d'avitaillement des navires. La surface d' exposition du 
poisson mis en vente est largement calculde, le sol est 
parfaitement revStu et d'un nettoyage facile, 1'dclairage 
est excellent. Du cotd oppose au bassin se trouvent les 
magasins de marde avec desserte immediate de la voie 
ferrde et amdnagement de quais en bout pour le charge- 
ment des camions. 

Toute la manutention est assurde au moyen de rdci- 
pients en mati&re plastique, les uns en forme de paniers, 
les autres en forme de coffres, soit de40 kgs, soit de 20 kgs 
de capacitd. Le personnel de ddchargement est recruitd et 
gdrd par une socidtd crdde par les armateurs et adminis- 
trde pour leur compte par les services de la Chambre de 
Commerce qui g&rent la Halle. Complement inddpen- 
dants jusqu'4 ce jour de la Fdddration des ports et docks, 
les ouvriers poissonniers se sont rdvdlds plus stables que 
les dockers des autres ports. Peut-Stre faut-il attribuer 
cette stabilitd en partie 4 la meilleure rdpartition des 
apports, puisque, ainsi qu'on Fa vu plus haut, la difference 
entre les premiers jours de la semaine est beaucoup moins 
accentude qu'4 Boulogne, par exemple, et ceci temp&re les 
ecarts de salaires journaliers. 

Gr&ce 4 une organisation trfes remarquable des enlive- 
ments de poisson au fur et 4 mesure des ventes, et ceci 
malgrd la tris grande diversitd des lots de poisson mis en 
vente, le port de Concarneau est 4 mme de ddvelopper la 
commercialisation des produits de ptehe, et il n'hdsite 
pas, pour ce faire, 4 envisager les mdthodes les plus 
modernes. 



L'organisation do much* 

Devant le ddveloppement rapide de sa production et 4 
cause de Introduction sur son marchd de tonnages 
importants de colin noir, cabillaud, dglefin et de merlan, 
esptees qui dominent dgalement le marchd de Boulogne, 
Concarneau a dtd conduit, en s'inspirant de ce qui avait 
dtd fait pour le grand port du Nord, 4 crder un fonds 
regional qui est rdgi par la Commission Rdgionale de Bre- 
tagne. 

Cette Commission mise en place fin 1 966 a commencd 4 
fonctionner en 1967. Son action a dtd orientde vers la 
politique de qualitd, la rdgularisation de la commerciali- 
sation, et le soutien des cours. 

Le contrdle de la qualitd a dtd coordonnd entre les 
ports de Douarnenez, Concarneau et Lorient dans le but 
de normaliser les expdditions faites par ces trois ports sur 
les marchds de 1'intdrieur. En dehors du contrdle effectud 
par des praticiens compdtents, une rdglementation plus 
severe de la durde des sorties des bateaux, limitant celles- 
ci 4 15 jours au maximum, a dtd mise parallilement en 
vigueur. Des primes d'incitation ont dtd institudes pour 
encourager les patrons de peche 4 raccourcir la durde de 
leur voyage. 

Sur le plan de la commercialisation, la Commission 
Rdgionale a fixe des normes en collaboration avec les 
mareyeurs. D'autre part, elle s'est efforcde d'dtaler les 
apports au cours de la semaine pour en faciliter Pabsorp- 
tion et d'obtenir que les bateaux annoncent plus rdgu- 
lierement et avec moins de fantaisie les tonnages qu'ils 
rapportent. 

Enfin, par homogdnditd avec les r&gles posdes par la 
Commission Rdgionale Nord, des prix de retrait ont dtd 
fixds pour les memes espdces que cette derniere soutient. 

Sur le plan de la qualitd, les progres enregistrds sont 
incontestables et, sur le plan commercial, malgrd la grive 
de fdvrier 1967 et la mdvente provoqude par la marde 
noire, on a enregistrd un rel&vement des prix moyens au 
ddbarquement: + 1 1 pour cent pour le poisson de fond et 
+4 pour cent pour le maquereau. 

Ces resultats sont encourageants, mais, en raison de 
leurs moyens d 'action limitds, on peut penser qu'aussi 
longtemps que la politique commune des peches et ses 
implications n'auront pas commencd 4 jouer, Faction de 
la Commission Rdgionale de Bretagne et du Fonds 
d'organisation de marchd sera avant tout d'assurer la 
survie de ce qui existe en attendant q if une harmonisation 
de la concurrence permette d'entrevoir une reprise de 
1'expansion. 



LORIENT 

Le port de Lorient est le seul grand port de peche francais 
qui ne soit pas gdrd par une Chambre de Commerce. 
Crdd et rdalisd par 1'Etat il a dtd affermd 4 une Socidtd 
d'Exploitation qui assume la gestion complete du port, de 
1'entrepdt frigorifique, la fourniture de la glace et la pres- 
tation de main-d'oeuvre ndcessaire aux manipulations du 
poisson entre les gros navires et les magasins de marde. 
Ces derniers sont implantds sur de larges quais dont un 
cdtd donne sur les bassins et 1'autre bord sur les voies de 
chargement et le parking des transports routiers. II y a au 
total 1.800 m. de quais disponibles, longueur qui s'avftre 
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insuffisante les jours de pointe, c'est*&-dire le lundi et le 
mcrcredi. 

La flottc livrant & Lorient comprend 170 chalutiers de 
ptehe industrielle et 100 chalutiers cdtiers. Dans ces 
chiffres sont comptds des navires des ports artisanaux 
cnvironnants dont la puissance de marche" a 6t6 anantie 
par la guerre et dont les armateurs ne se servent que pour 
les travaux d'entretien. Le tonnage dibarqu6 a 6t6 de 
54.000 t en 1967. 

Les lieux de p&he sont, au Nord, les radmes que ceux 
frdquentds par les bateaux de Concarneau, mais une 
partic des chalutiers les plus forts sont dirigds vcrs le 
golfe de Gascogne et le Portugal & la recherche dumerlu 
notamment. 

La manutention du poisson se fait dans des coffres en 
plastique. Du point de vue main-d'oeuvre, seuls les chalu- 
tiers arms au salairc minimum garanti sont dcsservis par 
les ouvricrs dockers fournis par la Socidtd du port de 
pche. Les bateaux arms "i la part", de mSme que les 
bateaux de pgche cdtiere sont dchargs ou par l'e*quipage 
ou par du personnel r6munr directement par 1'arme- 
ment. 

Pour pallier une partie des inconvenients resultant de 
rinsuffisance des surfaces de magasins de maree, les 
operations de dcchargement et de manutention ont etc 
particulierement 6tudie"es & Lorient et c'est ainsi que sont 
experiments des syst&mes de manutention continue de 
cale & quai et que sont mis en oeuvre des chariots 
palettes. 

L'organisation du marchd de Lorient relive de la Com- 
mission R6gionale de Bretagne et, de ce fait, elle suit les 
mmes regies qu'i Concarneau. L'existence de chalutiers 
de plus fort tonnage conduit & ddvelopper les captures de 
cabillaud et de colins noirs dont les apports peuvent 
excedcr les besoins de la marfe fraiche. Aussi certains 
ateliers coopgratifs ont td organises par 1'Armement en 
vue d'assumer la transformation de ces excdents pour 
leur exportation. 



LA ROCHELLE 

Le plus ancien des grands ports de peche du littoral Atlan- 
tique, La Rochelle connait, depuis la fin de la seconde 
guerre mondiale, un certain recul du & 1'appauvrissement 
des fonds de pche qu'il exploite dans le golfe Atlantique. 

Le tonnage livrg & la Halle s'est <Heve a 23.000 t en 
1967. Cette faiblesse est compense'e en partie par un prix 
moyen e*lev6 au d6barquement: 2,83 Frs au kilo, chiffre le 
plus 61ev6 de tous les ports francais. Cette caract&istique 
tient au fait que les principaux apports sont constitues 
par trois poissons de valeur, le merlu, la dorade et la sole. 

La flotte de peche comprend 59 chalutiers de 350 & 
1200 cv et 44 chalutiers d'une puissance infdrieurc & 
350 cv auxquels il faut ajouter 60 petits bateaux de peche 
c6tiere qui alimentent le marchd en poisson tres fin. La 
Halle de La Rochelle regoit, en outre, les apports des ba- 
teaux de Tile d'Yeu, des Sables d'Olonne, voire d'Etel, 
lorsque ces derniers travaillent dans le centre du golfe. 

Les piriodes de gros apports sont les mois de mars et 
avril et les plus fortes livraisons ont lieu le lundi et le 
mercredi, mais chaque bateau ne rapporte que des ton- 
nages assez faibles oscillant entre 9 t et 20 t. 



L'exploitation du port souffre de 1'existence d'un seul 
bassin & flot pour accueillir les navires de commerce et les 
bateaux de pdche, ce qui conduit & des manoeuvres con- 
tinuelles de changement de poste & quai qui entravent 
toutes les operations d'avitaillement des navires de pfiche. 

Par contre, la Halle, difie le long du quai Est du 
bassin & flot, est de construction moderne. Elle comprend, 
du c6te" bassin, un hall couvert deposition pour tous les 
lots de poisson mis en vente, les magasins de marde et, du 
cdtd terre, les voies ferr6es avec la particularity d'un au- 
vent de protection pour la voie qui jouxte les magasins. 

Les largeurs des quais ont &6 rdduites au strict n&es- 
saire pour la commodity des Evolutions, de sorte que le 
minimum de temps est perdu dans les operations de 
ddchargement et de mise du poisson & la disposition des 
trieurs. 

La sortie du poisson des cales est faite avec des paniers 
en osier, mais apres dgla$age et triage, le poisson est 
prdsente* & la vente par lots de coffres en plastique de 
50 kgs de contenance. Ces coffres ne sont pas pes&s et c'est 
& 1'acheteur d'apprcier leur remplissage. 

Comme Lorient, les manutentions du bord quai 
sont faites par des 6quipes sp&iales pour les gros bateaux 
arm6s au salaire garanti, alors que c'est 1'Equipage qui les 
assure bord des chalutiers armes la part. Dans ce 
dernier cas, il semble que le poisson est traite avec plus 
de soin, e"tant donn6 Fint6r6t plus direct qu'ont les 
hommes valoriser au maximum le poisson qu'ils rap- 
portent. 

Ce n'est qu'apres deglagage du poisson et ddcrochage 
des paniers sur le quai que les employe's de la Chambre de 
Commerce prennent le poisson en charge pour le livrer 
aux trieurs, 1'exposer en lots pour la criee et le livrer 
finalement aux mareyeurs. 

A la difference de ce qui se passe dans les autres ports 
prce*demment cites, la main-d'oeuvre chargee de la 
manutention et du tri n'est pas facture"e directement aux 
utilisateurs. Les frais sont cou verts par une taxe la 
caisse de poisson vendue par les armateurs et & la caisse de 
poisson achete par les mareyeurs. Ce proc6de permet 
d*e*viter Taffectation "ne varietur" a un poste de'tennine' et 
il autorise, au contraire, suivant les besoins du moment, 
de deplacer la main-d'oeuvre vers les postes ou les 
besoins les plus urgents se font sentir. 

La concentration des installations est un atour majeur 
du port de La Rochelle et, si Ton ajoute la faiblesse rela- 
tive des tonnages manipule~s par rapport ceux des autres 
grands ports, il y a un avantage supptementaire pour les 
mareyeurs qui peuvent apporter le maximum de soins la 
prdsentation du poisson qu'ils expedient. C'est 1'un des 
facteurs qui contribuent le plus & la proportion dominante 
des ventes & prix ferme aux acheteurs de 1'inte'rieur par 
rapport aux ventes & la commission sur les halles des 
grands centres urbains. 



ADMINISTRATION DES PORTS 

Comme on vient de le voir, & 1'exception de Lorient, 
tous les grands ports de peche sont administre*s par les 
Chambres de Commerce et d'lndustrie. 

Sur le plan financier, les frais des grands travaux 
d'infrastructure et, & fortiori, les d6penscs d'gquipement 
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ct d'outillage sont & la charge des usagers qui ont & payer 
des taxes de p6age en fonction du tonnage qu'ils exploi- 
tent et de 1'importance des mises & terre qu'ils effectucnt. 
Toutes les prestations de service qui sont assurers par 
rintermldiaire de 1'organisme de gestion de la Halle, de 
mfcme que les frais d'utilisation de 1'outillage du port sont 
supports par les usagers. 

[-'intervention de 1'Etat se limitc aux seules operations 
de contrdle. 

Le contrdle technique est assume par le service des 
Fonts et Chauss6es, de mfime que le contrdle administratif 
et financier est exerce* par la Direction des Ports Maritiraes 
du Ministere des Transports. 

C'est ainsi que toute initiative des Chambres de Com- 
merce, sur le plan financier, est contrdlde par 1'Etat dont 
la tutelle constitue une protection pour les usagers, mais 
tutelle qui peut devenir un frein lorsque des obstacles sont 
apport6s & la realisation d'emprunts qui peuvent 6ven- 
tuellement gdner les desseins de r Administration des 
Finances. Le rdgime financier des ports a t modifid par 
la Loi du 28dcembre 1967; certains textes d'application 
relatifs aux droits de port et de navigation ont 6te pro- 
mulgu6s, mais d'autres riglements sont encore attendus. 
En gros Ton peut dire que les taux des redevances d'equi- 
pement des ports per^ues sur les marchandises debarqu6es 
sont fixes, pour chaque port, par Arrt des Ministres des 
Transports et de I'Economie et des Finances, alors que les 
droits sur les navires sont fixes par la Loi elle-mfime. 
Dans les deux cas, le montant des taxes est pergu par les 
services de la Douane, mais, alors que les droits sur les 
navires sont acquis 1'Etat, les taxes sur les marchandises 
le sont au profit des collectivity's ou 6tablissements pub- 
lics qui participent au financement des travaux du port. 

11 convient de souligner que le mode de financement des 
infrastructures portuaires en France exerce une pression 
importante sur le cout de I'exploitation des navires de 
peche. La charge qui pese sur la premiere transaction dont 
est 1'objet le poisson est de 1'ordre de 2 pour cent de la 
valeur du poisson de"barque. 

Organisation des marches regionaux et nationaux 

A Toccasion de la revue des differents ports, il a etc* 
indique* les voies dans lesquelles s'6taient engages les pro- 
fessionnels en vue de regulariser leurs marches. L'exemple 
le plus developpe est celui de Boulogne, oil Torganisation 
de marche* a pris naissance, les autres ports n'ayant fait 
que s'inspirer de ce qui avait e*te* deji fait. 

Mais il faut noter qu'en France le principal marche" qui 
pese sur les cours est celui de Paris qui regoit la fois les 
envois de peche frangaise et ceux de 1'importation. Ce n'est 
pas que Paris manipule des tonnages aussi importants que 
ceux de Boulogne, mais en saison d'hiver, les jours de 
pointe, les quantity's offertes aux Halles Centrales de Paris 
peuvent atteindre 600 tonnes et quelquefois plus. II 
s'ensuit que les livraisons tlphoniques inter-ports et les 
Halles de Paris tendent determiner les cours dans les 
ports en fonction de la concentration des renseignements 
accumules par les dirigeants du marche* parisien. 

L'extension de la region parisienne due au diveloppe- 
ment des moyens de transport rapides, d'une part, et i la 
cirtotion de villes nouvelles dans un rayon de 80 km autour 
de la capitate, d'autre part, ne peuvent que renforcer la 
predominance du March6 parisien. C'est pourquoi le 



transfert des Halles Centrales en dehors de la capitale 
s'imposait plus que jamais et que la solution deRungisa 
6te" adoptee. 

II est done plus que probable que le Marche" de Rungis 
sera appele* & devenir un centre de transactions encore plus 
important que ne 1'dtait celui des Halles Centrales, et Ton 
peut meme penser qu'il doit devenir le principal march6 du 
reassortiment en produits de la mer d'Europe occidcntale. 

C'est pourquoi les professionnels de la peche, Arma- 
teurs et Mareyeurs, ont 6t6 invites par FEtat & se faire 
representer & Rungis en vue de s'inte*grer davantage dans 
les transactions sur les produits de la peche. 

Les Armateurs, en particulier, ont tout de suite saisi 
Pint6rSt de 1'installation d'un poste d'observation aussi 
avance" dans Tint6rieur, car ils peuvent y trouver 1'occa- 
sion de coordonner davantage leur action sur le march 
en associant dtroitement les Fonds d'organisation de 
marche au fonctionnement du poste cre6 & Rungis. 

II n'est pas question de substituer au Commerce de gros 
traditionnel qui connait parfaitement la clientele de vente 
au detail un organisme au profit exclusif des producteurs 
et exp&liteurs de poisson. II s'agit d'organiser un systime 
d'entrepdt destin6 ^ realimenter les grossistes selon leurs 
besoins et permettre les rdassortiments ndcessaires ^ 
Texportation. 

Au surplus, dans 1'esprit des promoteurs de cette 
organisation commerciale nouvelle qui devrait normalc- 
ment entrer en activit6 au cours du premier semestre 
1969, Rungis devrait devenir pour chacun le centre de 
renseignements ideal dans lequel seraient concentrdes 
toutes les informations relatives la production, 1'im- 
portation et aux exportation. Ainsi le marche* national 
serait-il plus transparent et pourrait-il etrc mieux outiile 
pour r^pondre aux besoins que ne manquera pas de 
susciter la mise en oeuvre du march6 commun des pro- 
duits de la peche. 

Sans doute peut-il paraitre insolite de terminer une 
revue des principaux ports de pche frangais et de leurs 
marches en concluant sur les possibility et les perspec- 
tives qu'offre la crdation d'un Marche" d'int6rt national 
situe aux portes de Paris. Mais il semble difficile, du 
moins dans la structure pr&ente de l'6conomie frangaise 
des peches maritimes, de ne pas tenir compte de cet e"tat 
de fait qui consacre une situation deja connue dans le 
pass^ et qui tient compte du developpement de Turbanisme 
de demain. 



DISCUSSION 

HARBOUR ADMINISTRATION AND CONTROL 

P&ez BeUod (Spain Chairman) said the purpose of Con- 
ference should not be to determine what were the best adminis- 
tration systems for ports. There were many different systems; 
each country had developed its own and it was the aim of 
Conference to give the results so that countries that did not 
possess adequate administration for their fishing ports could 
take advantage of such experiences to try and set up their own 
organizations, adapting them to their own needs. 

First the functions of this administration should be defined 
and established. The port was a live organism, and required 
maintenance services and plans for its extension or enlarge- 
ment. There were also certain limitations which one had to 
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impose on individual concerns for the benefit of all such as 
mooring of vessels, health control, so that the catch was fit for 
human consumption. Sometimes the size and volume of the 
catch had to be controlled in accordance with national regula- 
tions as well as international agreements for the protection of 
fisheries. Furthermore, perhaps the administration would have 
to allocate its own land for fishing terminals, cold storage 
facilities; in other words, ancillary industries. No doubt 
organizations that had participated in the financing might 
want to exert a certain control, or participate in administra- 
tion in order to achieve the economic and also social aims 
desired. Conference should also consider the advantages and 
disadvantages of the various administrative systems in exist- 
ence. 

Three main methods 

Gudmundsson (Iceland) (Rapporteur) said that there were no 
less than 17 papers dealing with the subject of the session. He 
thought he was correct in stating that, with very few excep- 
tions, the administration was dealt with in one of the following 
ways. 

1 . by central or local government or some combination of 
both 

2. by companies which had in some way or another 
acquired the right to administer facilities built by the 
government 

3. by harbour commission or trawler-owners. 

Mefners (Federal Republic of Germany) amplified on the 
paper by Fishing Port Management Co. Ltd. (Session XIV) by 
stating how matters were settled in Bremerhaven and also in 
Cuxhaven, Hamburg and Kiel. They had a public administra- 
tion of the port and the fish marketing company was also a 
port marketing company. The tasks of the public agency 
approximated the following: it administered technically the 
port, and it was responsible for its extension and structural 
changes. It looked after matters from the administrative as 
well as from the civil engineering point of view. It had to 
maintain the locks and the quays, and the other facilities 
without which a port could not work, such as cranes and other 
installations. In the fishery ports, the procedure was as follows. 
The company's only partner was the local Land, for instance, 
for Bremerhaven the Land of Bremen, and it was solely res- 
ponsible for the port administration in the Land concerned. 
For that purpose the company received the port facilities on a 
lease basis. The companies had to see to it that the buildings 
leased to them were properly and adequately maintained. 
According to private commercial law they were limited com- 
panies and organized in the same way as private enterprises 
were organized. They had to cater for the costs of everything 
which was not part of the infrastructure, and they had to do so 
on the basis of their income from leasing these facilities to the 
various enterprises in the ports. 

Order of berthing 

Beattte (UK) asked if fishing vessels should berth in the order 
in which they arrived or should priority be given to local 
vessels. There were three classes of vessels, home vessels, 
vessels of the same nationality but from other ports, and 
foreign vessels. One school of thought argued that local vessels 
should have priority and thus obtain better prices for their 
catch. This view was, however, opposed by others. 

Hauke (Federal Republic of Germany) said that in the busi- 
ness regulations and statutes in use in Cuxhaven it was clearly 
expressed that the ships should be dealt with in order of arrival. 
It was considered this was part of the service and no exceptions 
were admitted unless certain technical problems made it 
necessary to give up this principle. 



Lmdskog (Sweden), on foreign boats having the same rights 
as national boats, said that in Sweden, in principle, the same 
treatment was given to both categories. The same system was 
used in Denmark at Skagen, Hirtshals and Hanstholm, where 
Swedish, Norwegian and Faroe Islands boats landed together 
with the Danish boats and had the same rights. In this con- 
nection it should be noted that for herring, in Sweden, they 
had a pool every day and all landings during one day obtained 
the same price. 

Weight or value basis? 

Beattie (UK) asked whether the dues levied by the port autho- 
rity on fishing vessels and on their catch should be levied by 
reference to weight or value. 

Meiners (Federal Republic of Germany) remarked in reply, 
that since 1936 at Bremerhaven they had considered this prob- 
lem quite frequently. He observed that as far as the question 
of auction fees was concerned, these fees would increase with 
a rising price level if they were levied according to value. If, on 
the other hand, the dues were levied according to weight it was 
usually necessary to increase the rates more often which might 
meet with some opposition. He thought, however, that a sys- 
tem with dues paid on a weight basis generally operated quite 
easily. 

Goldet (France) said that since 14 September 1968, in all 
French ports a due was levied on the value of fish and this was 
used for financing the port and for servicing the loans. There 
was no controversy on this any longer in France because fees 
and dues were based on value but for handling there existed 
also a special fee. This was paid in the auction and referred to 
the sales offish. These dues were more or less based on value, 
however, with the exception of the port of La Rochelle where 
there was still a fee on a weight basis. In France it was thought 
that the more expensive the fish was, the easier the fees levied 
on it could be increased and thereby increase its contribution 
to maintaining the port. The service rendered to expensive fish 
was naturally the same as that for the less expensive, but he 
felt it was still possible to increase fees on the more expensive 
fish. 

Paid by user and state 

On general administration of ports, he thought that costs, 
could to a certain extent, be paid for by the users and the 
remainder be covered by the State. This practice might lead to 
conflict between local users, looking after their own interests 
and neglecting the general problems, and a central body ignor- 
ing the local interest. Meiners stated that in Bremerhaven and 
in the big ports they had managing societies or companies 
where users had their say and where there was a certain 
influence of the public authority. Such an intermediary organi- 
zation would be most useful. In France the system was similar. 
There the chambers of commerce represented interests of users 
and it was believed that through these channels problems could 
best be solved. 

Exon (UK) said he favoured dues being paid on a weight 
basis. This was done in England and operated easily and 
efficiently, particularly on the auction system. If paid on value, 
he felt it ceased to be a due and it became something akin to a 
gains tax. 

Hildebrandt (Netherlands) believed the best way might be to 
charge what the traffic could bear. Cheap mass-fish could not 
bear a levy on the basis of weight, though cheap mass-fish 
required the same services as luxury fish. He favoured a levy on 
value. 
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Competitive ports 

Fulham (USA) said that on the Boston Fish Pier, which was a 
strictly private operation, two fees were charged, a wharfage 
fee paid on a poundage basis, and an exchange fee paid on an 
ad valorem percentage basis. There was never any difficulty 
with the exchange fee but changes in the wharfage fee caused 
problems. They believed that in future, if there was any change 
in the system, all charges would be put on the ad valorem 
percentage basis. 

Meiners (Federal Republic of Germany) said there was a risk 
that ports and port markets located relatively close to each 
other might compete to attract customers by not applying the 
same dues. In the four large German markets and fishing ports, 
the matter had been solved through close co-operation be- 
tween the ports in certain sectors. It was not only a matter of a 
common wage policy, but also wage scales for workers in all 
categories were settled in one contract for all four companies. 
One important cost factor was thus always the same in all 
ports. Port dues were also put on the same level, using the cost 
of the most favourable market as a basis. In this way it was not 
envisaged any more that because of different levies the vessels 
would not go to their home base and unload but perhaps to a 
neighbouring port and sell their fish there. Were similar 
systems in existence in other ports ? 

Lafouge (France) pointed out that in general all systems of port 
levies took into account the value of the goods, because 
although they were based on weight, the rates differed accord- 
ing to the nature of the commodities and they were always 
higher on the more expensive goods. 

Berenguer Botija (Spain) said that levies by weight or by value 
were closely connected with the sale system in existence, either 
on a fixed price basis or by auction. On the first method, if it 
was based on value actually it amounted to the same thing as 
paying by weight, bearing in mind the quality of the different 
species, and their value. If value was used there was no doubt 
that gains were taxed in the case of high prices, but when there 
were only low prices this levy could be better borne. 

Cox (UK) said that the British Transport Docks Board, 
although technically managers of the dock, did not provide all 
the facilities needed. They provided quays, cranes, etc., but the 
major facilities for servicing vessels were provided by the pro- 
ducers themselves, many of which operated through his Asso- 
ciation. Whatever the Board provided, whether it was a new 
quay space or repairs, they operated as a commercial under- 
taking and the ultimate costs were borne by private producers 
through dues and charges fixed by the Board on a level to 
recover their expenditure. 

Trans-shipment ports? 

HJul (UK) remarked that in recent years the great increase in 
long range ocean fishing operations had created a need for 
trans-shipment ports in countries adjoining productive 
grounds. Trans-shipment of catches could improve the eco- 
nomy of the catcher boat, permitting intensive use in fishing. 
Port authorities were tempted to permit this, but it had been 
opposed by the fishing industries of the littoral countries. 
Thus, in South Africa, pressure from the fishing industry 
succeeded in raising port dues for foreign trawlers trans-shipped 
by about 500 per cent. Then counter pressure from port 
service companies got the dues reduced again. 

In other countries trans-shipment was prohibited. He 
believed this was the case in Newfoundland, but nearby 
French islands permitted trans-shipment. These differing 



policies resulted in differences in the success of long-range fish- 
ing. They could encourage the development of ports designed 
to attract such traffic. Somalia, for example, had a port with 
facilities intended to service foreign fishing vessels working in 
the Indian Ocean. 

Favazza (USA) drew the attention to the fact that in Glouces- 
ter, Massachusetts, fishing vessels did not pay any dues what- 
soever, and Gloucester had just attracted the first American 
factory ship because free use of the State Fish Pier had been 
offered. The State Fish Pier Authority's income came from 
rents collected from processors located at the Pier facility. 
It was presumed the processor's rent included the privilege of 
unloading the boats selling to the processor. 

Attraction of cheapness 

Goldet (France) said that if two adjacent ports offering the 
same facilities applied different rates, then vessels would tend 
to go to the cheaper port and neglect the neighbouring port, 
which after a time would mean that it could not keep up its 
repayment of debts. The situation would become serious and 
to solve this problem, and to leave some freedom to each port 
in levying its dues, French law had provided that if a ship 
having its home base in one port went to another port and 
landed its catch there then the taxes the ship would have to pay 
would correspond to the taxes applied in the most expensive 
of the two ports. The tax thus collected was shared propor- 
tionately between the ports. He wondered whether similar 
systems existed in other countries. The United States example 
would be impossible in France because of the method out- 
lined. 

Hauke (Federal Republic of Germany) thought that from all 
the remarks made so far he gathered that in no case were the 
fees and dues charged really cost covering; there was more or 
less open or hidden subsidy paid to the port management. If 
there were two neighbouring ports levying different fees and 
dues, he held that these ports really stood too much in compe- 
tition with each other, which might even bring about a com- 
plete failure of one or even both of the ports. 

Hildebrandt (Netherlands) said that not only was a due on 
weight or value possible, but there was also a possibility of a 
fixed amount per unit of weight combined with a levy ad valo- 
rem. This was a system that Riem Vis, Director of the auction 
of Scheveningen recommended. 

Gudmondsson (Iceland) said in Iceland they did not have all 
the mentioned systems ; in some ports there were no levies at all 
on landed fish and in some, levies were according to weight and 
according to value in others. 

It was the experience there especially, during the cod fishing 
season, that fishermen landed their catches at the port nearest 
to the fishing grounds or where they could unload most rapidly, 
irrespective of harbour dues. This was partly explained by a 
competition between skippers on the quantity caught. 

Beattie (UK) said that the advantages of assessing dues on 
value instead of on weight were that as the price of fish varied 
so did the total dues thereon. In other words, if the owner of the 
fish obtained a poor price, he paid a smaller amount in dues. 
If he obtained a good price, the port authority shared in his 
prosperity by getting higher dues. The rates structures at ports 
which levied dues by weight were drawn up by reference to the 
value of each commodity and this in effect was fixing rates by 
value. 
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SESSION XIV 



Organization and tasks of the Fishing Port 
Management Company Limited, Bremerhaven 

by Fishing Port Management Co., Ltd. 



Organisation et fonctions de la Compagnie D' Administration du port 
de D&he de Bremerhaven 

La prsente communication ddcrit le statut Iggal et les activitds de la 
Compagnie d'administration du port de peche de Bremerhaven, 
(Fischereihafen-Betriebsgesellschaft mbH, Bremerhaven). 



Organizacifa y funciones de la Compania Administradora del puerto 
pesquero de Bremerhaven 

Este trabajo describe para los participates el estatuto legal y activi- 
dades de la Compania Administradora del Puerto Pesquero de 
Bremerhaven (Fischcrcihafen-Betriebsgesellschaft mhB, Bremer- 
haven). 



IN the Federal Republic of Germany, there are sea- 
fish markets at Bremerhaven, Cuxhaven, Hamburg 
and Kiel in the four coastal Lands of Bremen, 
Lower Saxony, Hamburg and Schleswig-Holstein. The 
management companies of these markets are united in 
the Conference of German Sea-Fish Market Companies. 
Apart from slight differences, these fish market companies 
have a uniform organization and economic structure. 

The fishing ports with their varied installations and 
equipment are owned by the coastal Lands which use 
market companies under private law for economic 
activities. 

In Bremerhaven, it is the Fishing Port Management 
Company Ltd. of Bremerhaven, operating under private 
law, and as a private enterprise incorporated in the com- 
mercial register-general. The Land of Bremen is its only 
partner. This results in two legal situations, to wit: 

(a) In public law: the Land of Bremen (authority), 
under an agreement, has handed over the fishery 
shore installations owned by the Land of Bremen 
to the market company for management and use. 
In return, the market company has to pay com- 
pensation agreed upon separately (rent payments) 
and has to pay a fixed annual amount into a so- 
called renewal fund for upkeep of the installa- 
tions 

(b) In private law: the market company operates 
exclusively under private law in respect of the 
users of its services, according to its own condi- 
tions governing use and business. The company 
calculates payments on the basis of its tariff. The 
company is bound to fix the amounts according 
to the principle that revenue should cover costs, 
so that surpluses should not be achieved. How- 
ever, if they do arise, they must be transferred to 
the owner (Land of Bremen), under the agree- 
ment with the Land. 



ACTIVITIES OF THE MARKET COMPANY 

These are as follows: 

(a) Management, administration and maintenance 
of the fishery shore installations handed over to 



the market company, including letting and leas- 
ing of same, supply of power and water, harbour 
railway, sewerage, and upkeep of roads 

(b) Unloading, loading, auctioning, distribution, or 
any other service in the sale of fish delivered to 
the saltwater fish market by water or land, of 
other sea products, and of products made from 
fish or other sea products 

(c) Support of measures promoting fisheries and the 
sale of saltwater fish. 

In addition to its economic activities, the company 
obtains its revenue mainly from the letting and leasing of 
state installations. Apart from publicly-owned buildings, 
privately used buildings may be erected on state-owned 
land, on so-called hereditary plots. 

The administration of water areas, embankments and 
locks is undertaken by the owner of the harbour. This is 
done by the Office of the Hanseatic City of Bremen at 
Bremerhaven, an office of the Land. 

Public fish auctions are an important activity of the 
market company. In addition to all branches of producers 
(ocean-going fishing, luggers, cutters and importers), 
those admitted comprise all sea-fish wholesalers regis- 
tered on the four sea-fish markets, industries, and local 
fish retailers. Purchase of goods depends on the bid at the 
auction. 

German high-sea fisheries accounted for 79 per cent, or 
about 90,000 tons, of the goods offered for auction on the 
Bremerhaven saltwater fish market in 1967. Since July 1, 
1960, German high-sea fisheries have been selling their 
goods on all four fish markets of the Federal Republic 
through Saltwater Fishing Marketing Company Ltd. 
which sets minimum prices for the sale of their goods. 

Minimum market prices 

The minimum prices differ according to the value of the 
various types of fish. Under an agreement among the 
Federal Cartel Office, the Federal Ministry of Food, 
Agriculture and Forestry, the Federal Ministry of Econo- 
mics and Saltwater Fish Marketing Company Ltd., they 
are not to exceed 80 per cent of production costs of the 
total catch. Fish that is not sold at these prices must be 
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delivered to fishmeal factories, unless it is intended for 
export. As a result, daily surpluses are avoided and the 
market is clear after an auction. 

In addition to high-sea and lugger fisheries, cutters are 
supplying the market with increasing quantities. They 
land fish caught along the coast and offer it for auction, 
also with lower price limits. 

Cutter fishermen have founded a cooperative which 
includes most of them. Apart from helping with new 
equipment, the main task of the cooperative is to 
market and process catches which are not sold at mini- 
mum prices on auction because of different market 
situations. 



Producers receive their proceeds through the market 
company (Fishing Port Management Company Ltd. of 
Bremerhaven) usually ten days after an auction, less costs 
of unloading and auction. 

Market procedures are subject to special conditions 
governing use and business. 

In addition to this economic activity, the market com- 
pany gives direct or indirect support to measures taken 
by fisheries interests to promote the marketing of fish. 
This includes financial aid for the establishment of pro- 
cessing plants, cold storage and similar installations, as 
well as assistance for mechanization and rationalization 
in all sectors of fisheries. 



[389] 



La Administracidn del Puerto Pesquero en 
Regimen de Empresa 

por V. Paz-Andrade 



The Mfaninfartnitioo of fitting ports by private enterprise 

In this paper the author indicates the functions of a fishing port in 
relation to the fishing fleets and marketing, outlining his view on the 
role played by the government in planning, as well as constructing 
and maintaining such ports. His views on the advantages that could 
be expected from private organization and administration of ports, 
over which the government should keep some specific control are 
also described. 



L'administration des ports de pftche par des entrepriiet privees 

Dans ce document, 1'autcur d6crit le rdle du port de peche et ses 
rapports avcc les flottes de peche et les structures de la commerciali- 
sation, et fait ressortir 1'importance de 1'intervention du gouverne- 
roent dans la planification, la construction et Fentreticn des ports de 
peche. L'auteur exprime 6galcment ses opinions quant aux avan- 
tages que Ton pourrait s'attcndre de 1'attribution & des cntrepriscs 
privees de I'organisation et de {'administration des ports de ptehe, 
qui seraient ccpendant soumiscs a certaines formes de contrdle 
gouvernemental, sp6cifiquement dtablies. 



EL pucrto de pesca responde a una concepci6n 
especifica. Tanto se distingue de otro tipo de obras 
publicas, como de otra clase de puertos. Las fun- 
ciones del puerto de pesca, por un lado se orientan al ser- 
vicio dc la flota. Por otro, a servir como plataforma de 
lanzamiento de los productos sobre el mercado. 

La dualidad de fines no solo determina variantes de 
estructura, con relaci6n al puerto comercial ordinario. 
Tambien debe determinar cambios en el regimen de 
explotacidn, tanto para asegurar el empleo mas rentable 
del equipo de capital, como para maximizar el beneficio 
a obtener por los productores. 

Asi el primer objetivo econ6mico como el segundo, 
resultan interferidos por la organizaci6n del puerto. La 
posibilidad de que sean alcanzados, no depende exclusiva- 
mente de la conducta de los usuarios. Depende basica- 
mentc de que el puerto desarrolle su acci6n con la eficacia, 
la agilidad y la coordinaci6n necesarias para la mayor 
productividad del esfuerzo pesquero. 

Es obvio que 6sta finalidad pertenece al interns privado. 
De donde se deduce, sin mas, que la misi6n de alcanzarla 
no debe hallarse a cargo del sector publico. 1 principio 
de especializaci6n, tan caro a los economistas clasicos, 
obliga a separar la responsabilidad de la construccidn de 
los puertos pesqueros, del regimen de su administraci6n. 
Con la construccidn y habilitaci6n del puerto debe termi- 
nar la misi6n activa del Estado, en relaci6n a los puertos 
de pesca. Despus entra la responsabilidad del sector 
privado, efectuando en rgimen de expresa comercial la 
prestaci6n de los servicios a la flota y al producto que 
aporta. 



CONCEPaON DINAMICA DEL 
PUERTO DE PESCA 

Dentro del proccso de produccidn de alimentos marinos, 
el puerto pesquero constituye un 6rgano clave. Algo asi 
como el coraz6n del sistema, que comienza en el caladero 



y termina en la mesa del consumidor. Con los dos 
movimientos tipicos, uno de sistole industrial y otro de 
diastole comercial. El primero, orientado hacia la fuente 
de los recursos vivos, y el segundo al mercado. 

Esta premisa conduce a otra. El puerto pesquero no es 
una estructura asimilable funcionalmente a la de otros 
puertos destinados al trafico de mercancias inertes, como 
los cerealcs, los minerales, los productos manufacturados, 
las primeras materias durables, etc. Para estos puede bastar 
una concepci6n estatica, cuajada en el molde tradicional, 
que selimiteafacilitar linea de atraque para los buques, dis- 
positivos de carga y descarga, almacenamiento, conexion 
con los medios de transporte, fuentes de suministros prin 
cipales para la navegaci6n, etc. 

El puerto de pesca moderno necesita todo lo que se 
indica, y mucho mas. Responde a una concepci6n dina- 
mica con doble proyecci6n, al servicio de una mercancia 
en gran parte de consume inmediato, sujeta por natura- 
leza a escasa durabilidad. Precisamente, por esta condi- 
tion somatica del producto, riesgo implicito de descom- 
posicion, el tratamiento del mismo a traves de la organi- 
zaci6n del puerto de descarga, habra de ser especifico. 
Los fines a cumplir en ste caso son distintos, a los que 
ordinariamente cumple un puerto concebido para trdfico 
no especifico. 

Funci6n del puerto en relacidn a to flota 

La idea del puerto de pesca, presupone un volumen de 
trafico, que justifique tanto la especializaci6n como la 
inversi6n. Por su infraestructura, lo mismo que por su 
Iocalizaci6n, las option se del usuario deben resolverse a 
favor de la mayor suma de "economias externas". Donde 
con mas seguridad puedan obtenerse, se producir&n las 
mayores concentrations de flota. 

Para que &ta "primum mobile" se haga fecundo y 
duradero, a la Iocalizaci6n y a la infraestructura ha de 
sumarse la organizaci6n de servicios y suministros. 
Aunque la provisidn de unos y otros se haga por los propios 
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usuarios, o por firmas cspccializadas, conccsionarias o de 
libre acceso, la prcstaci6n sincronizada y coordinada, 
espccialmentc en puertos con aglomcraci6n de tr&fico, 
neccsita una direoci6n id6nea en permanente actividad. 

Tanto en la preparaci6n de las expcdiciones, como en 
la recepci6n de sus frutos, la eficicncia de los servicios 
portuarios se pone a prueba. Si no se hallan a punto, o si 
se desenvuelven a ritmo retardado en relaci6n al de la 
necesidad, o fallan en la concxi6n con los canales de 
distribuci6n ... la productividad econ6mica de los equipos 
de captura puede verse sin necesidad disminuida. Algo 
cquivalente sucederA con la descarga y manipulaci6n del 
pescado. Desde los horarios de trabajo a la prestaci6n del 
mismo la provisi6n de cajas de transporte, la utilizacidn 
de gruas y cintas transportadoras, acarreo mecdnico de la 
mercancia, lavado, rcclasificaci6n, embalaje, facturaci6n, 
almacenamiento, etc., se desarrolla una serie de opera- 
ciones, ligadas al rendimiento del negocio pesquero. De la 
agilidad y reajuste con que se ejecuten, depende en parte 
el ingreso de la empresa productora. 

Cuando el puerto carece de una organizacidn centrali- 
zada que unifique los servicios y suministros,loscostosde 
su prestaci6n se incrementan. Este cncarecimiento llegard 
al m&ximo donde cada empresario pesquero tenga que 
hacer frente individualmente a todos aquellos que no 
preste la administracidn del puerto o el ente juridico 
creado con tal finalidad concreta. 



Funcidn del puerto en relaci6n al mercado 

La segunda vertiente funcional del puerto pesquero, es la 
que mira al mercado. La prim era transacci6n de la pesca 
desembarcada se verifica generalmente en el puerto de 
recepci6n. Bien mediante subasta entre pescaderos, 
exportadores, mayoristas, etc., bien en otra forma. 

La congelaci6n a bordo ha introducido una diferen- 
ciaci6n en este trdfico. Antes se hallaba uniformemente 
sometido al riesgo de la deteriorizacion rdpida, que 
caracteriza a los productos in natura de origen marine. 
La estabilizacion de la calidad y la frescura que se logra 
con la congelacidn, s61o preserva una parte de la oferta 
global. La otra parte, que es la mayoritaria, ha de ser 
vendida al por mayor bajo el apremio de aqud riesgo. 

Tal circunstancia obliga a ejercer la defensa comercial, 
de los productos que se destinan en fresco al abasteci 
miento de la poblaci6n. La defensa requiere una estrate- 
gia del mercado, que ha de ser desarrollada dia a dia, 
combinada con la oferta de los dem&s puertos del pais 
concurrentes a los mismos centres ozonas principales del 
consume. 

De este modo, la fase de circulacidn y distribucidn de la 
oferta, resultari mejor ajustada a la demanda real, evi- 
tando las caidas de precios consecutivas a la congesti6n y 
la poca elasticidad. Al mismo tiempo, el consume efec- 
tivo del pescado, en la mayoria de los paises, dista mucho 
del nivel potencial. Una politica constante de promotion 
de ventas, resulta necesaria, para que la media per capita 
sea elevada donde aun resulta extremadamente baja. 

Pero dsta acci6n sobre el mercado debe arrancar del 
puerto. Presupone constante control de calidad y coordi- 
naci6n de la oferta. O sea, un conjunto de mecanismos 
de indole comercial, que s61o pueden funcionar eficaz- 
mente bajo el pulso de la empresa privada. 



LA MISION DEL SECTOR 
PUBLICO Y SU LEVflTE 

El Estado construye los puertos de pesca, como construye 
los demis puertos. Y, al terminar su cjecuci6n, la linica 
misidn que a su cargo queda, es la de conservaci6n, 
mcjora o ampliacidn. Todo dentro de la esfera genuina 
del sector piiblico. 

En algunos paises de gran importancia pesquera, las 
cosas aun suceden de este modo. Al organismo estatal, 
encargado de la construcci6n mejora o conservacidn de 
las obras del puerto, tambien se confia la prestacidn y 
administraci6n de los servicios, tanto generates como 
especificos del trdfico pesquero. La concepcidn dindmica 
del puerto, queda de fete modo sustituida por la del 
puerto burocratizado. El espiritu comercial que s61o 
podria infundirse en un regimen de gerencia privada, 
queda neutralizado por el formalismo y la rigidez ofi- 
ciales. 

El gobierno de los puertos pesqueros por empleados 
del Estado, constituye una prolongaci6n de funciones, 
lesiva para el interns de los usuarios. El puerto, asi 
regido, no puede desarrollar la action comercial, que los 
productos alimenticios de la mar reclaman, desde que 
ingresan en tierra. O sea, desde que entran en un proceso 
productive a cargo de la actividad privada. 

Por tanto, los limites del sector piiblico, en relacidn con 
los puertos pesqueros, deben quedar vinculados a la 
responsabilidad de su construcci6n, conservaci6n, amplia- 
cidn, reforma, etc. El trdfico pertenece a otra esfera de 
actividad, de especializaci6n y de interns econ6mico. 
Pertenece al sector privado. 



REGIMEN DE CONCESION ONEROSA 

Dentro de la concepci6n din&mica del puerto de pesca, el 
interns del Estado y el de los usuarios son perfectamente 
conciliates. Incluso con notorio provecho reciproco, 
sin que la Administraci6n invada la orbita de la Industria, 
ni pueda producirse el fen6meno inverso. La fdrmula 
para armonizar ambas economias, la del sector piiblico y 
la del privado, es ya conocida. Incluso ha sido ya ensaya- 
da en determinados puertos europeos. 

La justification que puede invocarse para retener la 
explotaci6n del puerto, en manes del Estado, despuds de 
ultimada la construcci6n no puede ser otra que la necesi- 
dad de hacer efectivo el reembolso a largo tirmino de la 
inversi6n. La misma raz6n podria invocarse con referen- 
cia a la financiacidn de nuevas ddrsenas, muelles o insta- 
laciones, etc., que el crecimiento del tr&fico haga necesa- 
rias. 

A una seguridad tan legitima, no debe sacrificarse la 
eficiencia del puerto, tanto en su aplicacion de base 
industrial, como en la de cabecera comercial. El regimen 
de conccsi6n administrativa, dentro del marco consa- 
grado por el derecho, ofrece soluci6n al caso. Se reduce a 
establecer, con base en el volumen de las inversiones 
realizadas y previsidn de las que a plazo corto puedan 
realizarse, el importe del c&non o el porcentaje de partici- 
paci6n en los benefitios de la explotacidn, que deba 
satisfacer periodicamente la Entidad concesionaria al 
Estado concedente. 
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Tambien rcsulta viable, la conservaci6n por parte de la 
Administraci6n Publica, de dcterminadas facultades, 
tanto de control sobre las tarifas a aplicar, como de 
fiscalizaci6n sobre los servicios. A sto quedaria reducida 
la copiosa plantilla de personal administrativo, que en los 
puertos aun explotados directamente por el Estado se 
halla adscripta a servicios relacionados con el trdfico 
comercial, sin encuadramiento profesional id6neo. 



COMPOSICION DEL ENTE CONCESIONARIO 

Tambien se hall a resuelto, el problemadelacomposici6n 
de la Entidad privada, a la que debe confiarse la explota- 
ci6n del puerto pesquero. Es obvio quesonlosusuarios del 
puerto, y no elementos ajenos al sector pesquero, los que 
deben aporter el capital de constitucidn, y participar en el 
cuerpo de su administraci6n. De 6ste modo, la responsa- 
bilidad de la gestion diaria, llamada a conducir la red de 
servicios del puerto, tendida hacia la flota y hacia el mer- 
cado, serd asumida por los propios interesados, a trav6s 
del Ente que a base de su asociaci6n se constituya. 

Podria adoptarse como marco juridico la forma de 
sociedad an6nima, con acciones nominativas, cuya trans- 
misi6n se vinculara a la condici6n profesional del titular. 
Tambien podria optarse por la forma de cooperativa de 
servicios. En uno y otro caso, deberia ofrecerse a todos 
los usuarios legalmente matriculados en el puerto, la 
participaci6n en el capital de la sociedad concesionaria, en 
proporci6n al volumen de inversi6n que el negocio de 
cada firma represente, el volumen habitual de las opera- 
ciones que realice y otra norma que equilibre en lo posible 
el interns real con el representado en la Entidad a formar. 

Asimismo deberia regularse el acceso a la misma, de los 
empresarios que en lo futuro fuesen incorpor&ndose al 
sector. Mediante ampliaciones de capital, o reserva de 
acciones en cartera donde la legislacidn lo permita, o 
mcdiante otro mecanismo juridico, la composicidn del 
Ente gestor del puerto deberia mantenerse abierta a la 
acccsion de nuevos industrials del ramo de las pesquerias, 
tanto dedicados a la fase primaria como al proceso comer- 
cial de los productos. 

La concesi6n se otorgaria por un numero determinado 
de aftos, nunca inferior al que permita efectuar la amorti- 
zaci6n de las inversiones que la Sociedad realice. La 
renovaci6n peri6dica de la licencia administrativa podria 
utilizarse para reajustar la composicidn del Ente con- 
cesionario en todo caso. Especialmcnte cuando las 
garantias previstas para el acceso sucesivo de nuevos 
usuarios no hayan funcionado a plena satisfacci6n. 



VENTAJAS A ESPERAR DE LA REFORMA 

No entra en los prop6sitos del autor de este trabajo, 
realizar un estudio exhaustivo del tema. Ni tampoco 
llevar mucho mas alii la descripci6n de la estructura a 
establecer, para descargar a la Administraci6n Publica, 
de una funcidn cuya naturaleza prcdetermina su car&cter 
privado. 

Debemos, no obstante, afiadir, que la proposicidn 
seria susceptible de ambiciosos desarrollos, engranados 
positivamente en la economia general del pais. La orga- 



nizaci6n de los puertos, en r6gimen de empresa comercial, 
permitiria renovar y modernizar el sistema de comerciali- 
zacidn y distribucion de los productos alimenticios de 
origen acudtico, con beneficio para todo el pais: 

Financiamiento mutuo 

Dado el alto volumen de trdfico que en los puertos pes- 
queros de verdadera importancia se concentra, solamente 
la unificaci6n de las ventas al mayoreo en mano de los 
propios productores, permitiria una acumulacion de dis- 
ponibilidades, suficientes para alimentar a traves de una 
secci6n bancaria, la flnanciaci6n a crldito del sector. De 
fuente propia, aunque colcctiva, el empresario pesquero 
dispondria de una masa de capital de pr&tamo, tanto fijo 
como circulante. De este modo, el Estado, aun mante- 
niendo una intervencidn permanente en el 6rgano gestor, 
podria quedar relevado de la carga que supone el crSdito 
institucional para la construcci6n de flota, la reconversion 
de instalaciones, ampliacion de la red frigorifica, etc. Y la 
industria resultaria mejor atendida. 

Precios minimos garantidos 

El perfeccionamiento del sistema podria proporcionar 
una reduce! on del riesgo para el empresario, en cuanto 
proviene de la incertidumbre que actualmente gravita 
sobre el precio de la oferta en fresco, y a veces sobre la de 
pescado congelado. La Sociedad gestora, con indepen- 
dencia de la normalization resultante de la mayor co- 
ordinaci6n entre los puertos principals, tendria medios 
para asegurar a un precio minimo a los oferentes del pro- 
ducto, acreditindose en cuenta posteriormente las diferen- 
cias. 

Coordinaci6n del abastecimiento 

La coordinaci6n de la oferta, mediante la interelacidn de 
las Entidades gestoras de los principales puertos del pais, 
permitiria tambien sincronizar mejor el abastecimiento de 
losmercados, evitar las aglomeraciones que eventualmente 
desvalorizan el producto, reducir el margen de la especu- 
Iaci6n, etc. Al propio tiempo, facilitaria la coordinaci6n 
en calidades, atendiendo las preferencias del consumidor 
en determinadas dreas. Y en todo caso, por el mismo 
medio cabria prevenir o corregir los desequilibros del mer- 
cado, especialmente los ocasionados por la fricci6n 
autocompetitiva. 

Incremento de la demanda 

Finalmente, la mayor dotaci6n de medios y la acumula- 
cidn de experiencia comercial directa, en las sociedades 
gestoras de los puertos pesqucros, haria posible acometer 
a fondo la remoci6n de los obstAculos qu6, en la mayoria 
de los paises, europeos y americanos, se oponen aun el 
logro de un nivd mas alto de consume por habitante. El 
perfeccionamiento de los canales de distribuci6n, los 
transports, la presentaci6n y dosificacidn de los pro- 
ductos, el mayor avance en las tcnicas de comercializa- 
ci6n . . . determinaria en pocos afios un incremento copio- 
so de la demanda. O sea, cubriria unos objetivos, de 
antiguo ambicionados, pero que no se alcanzan por los 
sistemas tradicionales, faltos de idoneidad econ6mica, de 
unidad y de adecuaci6n. 
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Sea-fish Market at Cuxhaven and its 
Economic Importance 

by M. Hauke 



Le march* des poisaons de mer de Cuxhaven et son importance econo- 



Cette communication a trait a 1'organisation de 1'important march6 
allcmand des poissons de mer a Cuxhaven. Elle decrit dans leurs 
grandes ligncs les relations entre le Gouvcraemcnt de la Basse Saxe 
et 1'organisme de gestion de ce marche, la Compagnie du march6 
des poissons de mer de Cuxhaven. Elle traite ^galement de Fimpor- 
tance de ce march* dans 1'economie et de ses installations. 



El mercado de pescado marino de Cuxhaven y su importancia econo- 
mica 

Describe este estudio la organizaci6n del importante mercado de 
pescado marino de Cuxhaven. Ex pone la relactdn existente entre el 
Gobierno de la Baja Sajonia y la empresa que administra el mercado, 
La Compaftia del Mercado de Pescado Marino de Cuxhaven, 
Sociedad Lda. Describe igualmente I a importancia relativa del mer- 
cado y de sus instalacioncs y servici os. 



CUXHAVEN sea-fish market, excluding its water 
area, covers about 51 hectares (127 acres) and, 
with its buildings, services the fishery industry. All 
firms engaged in high-sea fishing and in the fish-processing 
industry, as well as many ancillary services, have estab- 
lished their operations in this self-contained economic 
area. Cuxhaven fish market enjoys a special advantage as 
a two-chamber sea lock makes its new harbour indepen- 
dent of tides, and this greatly simplifies and facilitates 
unloading of trawlers. 

The whole area of the fish market is owned by the Land 
of Lower Saxony. With the shore installations and pro- 
duction plants built by the Land, the area is managed by 
the Cuxhaven Sea Fish Market Company Ltd., which also 
runs the fish market proper, that is, the auctions. Part of 
the area has been leased to firms engaged in high-sea 
fishing, the fish-processing industry, fishmeal and ice 
factories and other fishery operators, for the construction 
of their own buildings. Other buildings put up by the 
Land of Lower Saxony have been leased through the 
Cuxhaven Sea Fish Market Company Ltd., to fish whole- 
salers, fish-processing firms, producers of smoked fish 
and delicacies, and to a cold-storage company. 

The value of these buildings, including machinery, 
roads and squares, rail tracks and cranes, but excluding 
embankments, the lock, and other protective works along 
the shore, totals about DM 100 million ($25 million). 

Under an agreement with the Land of Lower Saxony 
whereby the Cuxhaven Sea Fish Market Company Ltd., 
has the right to use the Land's property; the Company is 
obliged to maintain and renew the installations. To this 
end, it must pay an annual amount into a so-called "re- 
serve fund for renewal commitments toward the Land of 
Lower Saxony 9 '. The amount is calculated on the basis of 
the costs of replacement and restoration for the business 
year concerned, taking into account the probable dura- 
bility of the installations. 

About DM 1.65 million ($412.500) were paid into this 
"reserve for renewal" in the 1967 business year. 

The Cuxhaven fishing fleet totals 31,775 gross tons, 
with a loading capacity of 236,000 crates. The volume of 



production of sea-frozen fish may be put at about 20 per 
cent of the German fishing fleet. 

About 60 fish-processing firms of different size also 
have their domicile in the harbour area of Cuxhaven fish 
market. They are mainly wholesalers, canneries, plants 
for marinades, delicacies, sea salmon and deep-freezing, 
as well as producers of smoked and salted fish. 

Altogether 8,000 people are employed in the area of 
Cuxhaven fishing port. 

The turnover of fish landed in Cuxhaven in 1967, 
including fish products such as deep-frozen fillet, cured 
fish, fishmeal, fish oil and liver oil, totalled about 166,100 
tons valued at about DM 105.3 million ($26.3 million). 
Of this, about 1 13,000 tons valued at about DM 77.7 mil- 
lion ($19.4 million) were sold by auction by the Cuxhaven 
Sea Fish Market Company Ltd., on behalf of the sup- 
pliers. 

In 1967, as in past years, more than 80 per cent of all 
fish landings in the Federal Republic was traded in the 
two big sea fish markets of Bremerhaven and Cuxhaven 
in almost equal shares. 



TABLE 1. RELATIVE LANDINGS AT THE 



Cuxhaven 
Bremerhaven 
Hamburg 
Kiel 



FOUR PORTS 

Quantity 
tons 

113,013 
114,628 
24,219 
31,808 

283,668 



Percentage 

39.84 

40.41 

8.54 

11.21 

100.00 



All trawlers and luggers engaged in the deep-sea fishe- 
ries and the great herring fisheries land their cargoes at 
the unloading wharf in the new fishing harbour, equipped 
with three auction halls (IX-X1). Hall IX has cold-storage 
facilities above the auction room, with a capacity of about 
6,000 tons at -30C (~22F), and of about 1,200 tons at 
0C (32F). The total length of the auction halls is 641 
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ADMINISTRATIVE ORGANIZATION OF THE PORT OF CUXHAVEN 
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metres (705 yards) and 30,000 boxes with 1,500 tons of 
salt-water fish can be placed side by side. 

The cutters of near-water fisheries and inshore fisheries 
unload their catch in the old fishing harbour at auction 
halls III to VI, while crab cutters use the unloading wharf 
in front of halls I and II north of the sea lock. 

The leading position of Cuxhaven fish market, with its 
specialized fishing harbour, is due to various factors. It 
has a favourable location because it is closest to the fish- 
ing grounds. In addition, it is situated in an area well 
suited to harbour development, with ample space for an 
expansion of its activities in a south-easterly direction. 

With its quick and smooth operations, the port will 
keep pace with economic developments in the future as 
well, and in particular, will consider the measures re- 
quired for German fisheries by structural changes in 
fisheries, long-distance fishing, and the full liberalization 
of fish imports from the EEC and EFTA areas. 



DISCUSSION 

ADMINISTRATION AND MANAGEMENT OF 
PORT MARKETS 

Pfeez Bellod (Spain Chairman) observed that this subject 
complemented that of the previous session namely what 
could be called the operation of the fishing port. 

Beattte (UK) suggested five possible points for discussion: 

(a) What authority should own the fish market? Should 
it be representative of the users; should it be the port 
authority or should it be a completely independent 
body responsible only to the port authority? 



(b) Should the floor of the market be at ground level or at 
lorry-platforrn level? 

(c) Should fish markets be open to the public? 

(d) The reluctance of fish market users to accept changes 
as modernization. 

(e) A new fish market was much easier to build than the 
conversion or modernization of an old one. 

Gilford (UK) remarked that where there was a pursuit of 
tourism there should be public access to the market. Although 
this must not be at floor level because of hygiene and safety, 
a gallery could often be provided at little additional cost 
which could be a source of revenue. Although one should not 
generalize in these problems, there was often a good case for 
the provision of loading docks in the market not only because 
of the assistance they gave to loading, but because of the 
limitation on road vehicle access which the market automati- 
cally imposed. 

Open markets bad publicity 

Hauke (Federal Republic of Germany) felt that the question of 
prohibiting fish markets to the general public was not only a 
matter of hygiene. Visitors to fish markets might sometimes 
get the impression that the best possible treatment of the fish 
was not being given, for instance transport to factories from 
auction, fish lying about everywhere, filleting, all that kind of 
work might not make the visitor very keen on fish consump- 
tion afterwards. Therefore, he believed that visits to a fish 
market were not necessarily good publicity. With regard to 
possible innovations these would always be heavily criticized 
by users if they had to pay higher dues. The user expected that 
all services and everything connected therewith should be 
completely free. Moreover, he expected much more to be done 
for him, and to prove this, he would always point to a neigh- 
bouring port, which would be Bremerhaven, in this case. He 
wanted to emphasize that users of a port, who were, at least 
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in Germany, sometimes associated with each other, were not 
always the ideal partners for a discussion on renewals and 
improvements. The possibilities of any market authority going 
ahead with renewals sometimes proved rather limited. At 
times it could only be done through a special legal provision ; 
and really efficient administration and management of port 
markets required substantial financial resources. 

Favazza (USA) said he must agree with his German friend 
regarding the inadvisability of allowing the public free access 
to fish markets. In Gloucester they had on the State Fish Pier 
a reduction plant as well as fish processing plants. It had been 
necessary to post a large sign "This fish is not for human con- 
sumption" over the reduction plant's holding room. Many 
tourists might have been deterred by the odour from the 
reduction plant and have left thinking the odour was from the 
fish to be marketed for human consumption. 

Also there was recently a T.V. programme showing the 
unloading and filleting of fish in the worst light possible and 
the commentary stressed this was not the way food fish should 
be handled. Then the film showed a plant processing fish blocks 
into sticks. Of course, this was a relatively clean operation. 
The commentary stressed this aspect, stating that this was the 
way food fish should be handled. 

The fact of the matter was that the film was comparing two 
separate phases. The fish that was being unloaded and 
filleted might well have been the fish in the second part of the 
film. 

He emphasized this to indicate how easily the public could 
be misled to the detriment of the fishing industry. 

Quality control necessary 

Meiners (Federal Republic of Germany) commented on 
quality control and inspection. As far as the European coun- 
tries were concerned there were various procedures. There 
were State veterinarian inspectors who were specially trained in 
judging the quality of the landed fish. He emphasized that 
because of the economic aspects of the perishability and 
spoilage of fish, independent governmental state inspection 
services should carry out the inspection and their judgment 
should be final .Quality control should be completely indepen- 
dent and impartial because buyers and sellers usually had 
different ideas about the freshness of fish. Regarding free 
access to marketing establishments and sea-fish markets for 
visitors he was convinced this was not very good publicity. In 
slaughter houses people were only allowed to enter if legiti- 
mately connected with the trade. As the participants would 
know, both Bremerhaven and Cuxhaven were public places 
were anybody could wander in and out. In transporting fish 
from the holds to markets, it was necessary, for hygiene 
reasons, to cover the fish in some way. In Germany they were 
now working towards establishing hygienic provisions con- 
cerning transport of fish. This was a field where there still was 
a lot to do. 

O'Meallain (Ireland) said that what fish market visitors wanted 
to see was generally the auction hall, as auction procedure 
could be very interesting. There seemed to be no reason why 
visitors should not do so. Clearly they should not clutter up 
the auction area or get in the way of fish trucks and the like, 
and he suggested a mezzanine floor or observation bridges 
across the hall. On minimum price systems he said that the 
problem of gluts of low price fish was widespread. He thought 
it ought to be possible to introduce a minimum price scheme 
backed up by a price support fund, financed by a levy on all 
fish landed at the port, and used to pay to the fishermen some- 
thing to bring the price up to or over the minimum price. Was 
something on these lines being .done in the Netherlands? 



Rtem Vis (Netherlands) said that they had found no solution 
to the problem of minimum prices in the Netherlands. 

Minimum price system in UK 

Cox (UK) gave some information about minimum price sys- 
tems in Great Britain, and pointed out that they hadaminimum 
price schedule at Hull and also a Fish Prices Equalization 
Scheme in support of the minimum price. If fish at the auction 
fell below the fixed minimum and went for purposes other than 
human consumption, then the producer received a payment 
out of the scheme. This was in a sense a two-platform mini- 
mum price structure. AH owners contributed to the Fund on all 
fish landed from their vessels. This Scheme had nothing to do 
with supporting fishermen's earnings, and was an owners' 
support scheme. The fishermen were supported in their wage 
structure as they were paid a basic wage plus a bonus. As they 
were guaranteed "average earnings" based on annual earnings, 
they were not the losers if a catch did not reach the fixed 
minimum prices. 

Cormack (Canada) spoke about the promotion of fish con- 
sumption and said that as rationalization was a partial solu- 
tion towards curing the trouble which affected the industry, it 
might be worth considering a combined effort by the industry 
at local or regional level to promote fish consumption through 
various advertising media. This did not mean that individual 
firms should lose their identity. If they wished, they might 
supplement a co-operative arrangement with their own private 
advertising programme, but a concentrated effort on a particu- 
lar type of product could have more influence on the public 
than the present disjointed form of advertising. This method 
of a combined advertising effort on a national scale had been 
used by the fruit and dairy business with success. An investi- 
gation of the savings in advertising costs by the foregoing 
industries might be worth considering. 

Problem of general publicity 

Hauke (Federal Republic of Germany) remarked that in 
Cuxhaven and in Bremerhaven and in other ports they had a 
joint campaign to increase the consumption of fresh fish. The 
producers of frozen fish up to now had said that this was com- 
pletely against their interests. They sold on the market as well 
and why should publicity be made for only one branch of the 
fishing industry? Moreover, small undertakings knew their 
customers and could take care of them. Often they were not 
interested in spending money on publicity and here the 
administration and management of port markets came into the 
picture. In Cuxhaven, the management of the port was run by 
a supervisory board with representatives of the Ministry of 
Finance and the Ministry of Agriculture, the town, and the 
workers. They had meetings where investment plans and pro- 
jects were studied as well as future market policies. It should 
be noted in this connection that the representative of the 
Ministry of Agriculture often was of a different opinion to the 
representative of the Ministry of Finance. He was interested 
to learn how the general management of other fish markets 
functioned but he was in favour of an organizational set up 
similar to the one in the Federal Republic which operated 
fairly smoothly. 

Useful direct methods 

Fulham (USA) observed, with reference to Cormack's 
remarks on advertising specific products and Canadian lob- 
sters being sold in Montreal as "Maine" lobsters, that they 
were much more disturbed by the sale of Canadian lobsters in 
Boston and New York as "Maine" lobsters. They had in the 
USA a scheme, covered by a Federal Law for aid to fisheries 
called PL 88-309 (Commercial Fisheries Research and 
Development Act) which combined funds two-thirds from the 
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Federal and one-third from the local State. Advertising and 
promotion of local fish species were allowed under this law. 
In Massachusetts they had used this law for promoting had- 
dock and the State of Florida had also invoked it for the sale 
of red snapper. The results of promoting a specific species in a 
specific market for a short period had given sales increases 
during that period of up to 300 per cent. 



(OECD) reverting to price systems, remarked that a 
very great variety of price systems existed; it was quite 
impossible to give even a small idea of the many solutions 
which had been adopted. He referred participants, to the Price 
Systems Study published by OECD in 1966. These systems 
and their possible modifications might be important to con- 
sider for port planning as they might vastly influence the 
handling of fish. 

Bourgols (FAO) said that when a large amount of fish was 
brought to the market, the auction process was sometimes so 
long in tropical countries that some fish lost its freshness. 
Were fish markets organized to prevent this? 

Marchal (France) said that France at present was building a 
fishing port in Ceylon where fresh fish as soon as landed 
would be placed in a refrigerated room with a range between 
-f 10C and -15C (as required) before being sold. 

Value of statistics 

Hfldebrandt (Netherlands) said, on fishery statistics, that the 
auction data ought not to be only a basis for their financial 
transactions but also a tool of management. For market and 
operations research, statistics of landings per day, per trip, per 
species offish and so forth were needed, but fishery statistics in 
many countries were very old-fashioned. Even if at all feasible, 
it was very expensive and required a lot of time to get the 
figures one wanted. A reorganization of fishery statistics was 
necessary. In Holland they had done this. The account of the 
auction for the fishermen or company owner was also the 
basis for fishery statistics. To this end a computer was used. 
In this way if was possible to obtain all items desired in a very 
short time. 

Cox (UK) said he agreed with Hildebrandt on keeping statis- 
tics. They were needed for all problems under consideration, 
and he would advise the keeping of statistics by all ports 
whether small or large. Hull had a Department of Economic 
Investigation and statistics were kept covering all fields, and 
the various Associations connected with the British Trawlers 9 
Federation were entitled to use them. 

Goldet (France) reverting to the administration of auction 
halls, said that in all large French ports they had a sort of 
consultative board, usually made up of representatives of the 



Chambers of Commerce. Members were recruited rather 
differently than in Germany, because they were representatives 
elected to protect the interests of the local trade, including 
both buyers and sellers, and the representatives of the adminis- 
tration were fewer in number. The work of these boards was 
sometimes made difficult because of the conflicting interests 
represented through the various member groups of buyers and 
sellers. Continuous arbitration was therefore needed, in parti- 
cular in the large auction halls. However, arbitration was often 
a very complex and time consuming process. 

Marketing halls 

Vazquez (Argentina) said that in Argentina, at present, they 
did not have halls for fish marketing, and he would like to 
have some information about this from the participants, in 
particular on hygiene. 

Beattie (UK) said the main advantage of a fish market at floor 
level was that it was accessible to wheeled vehicles, although 
such vehicles should be confined to specified areas. The main 
disadvantage was that fish in boxes had to be lifted by mecha- 
nical means to lorry platform level. 

Meiners (Federal Republic of Germany) said it was rightly 
claimed that it was not convenient for hygienic reasons as well 
as for reasonable viewing to have people walking on boxes as 
participants had seen in Bremerhaven auction, and he thought 
hygienic regulations were needed. Regulations should provide 
for walking spaces between rows of boxes where buyers could 
walk. If one used plastic boxes on wooden platforms and 
transported them in and out of the auction either on fork-lifts 
or on pallets then it would be necessary to have a completely 
level floor. In markets in hot climates, one wanted to avoid 
fish remaining outside too long thereby losing its freshness. 
Bremen, during the summer had this problem time and again. 
In all German ports the halls were washed very frequently 
during summer. This created a cool atmosphere; furthermore, 
a layer of crushed ice was spread over the boxes. 

They also applied another method which was pre-sale of 
fish. Some firms, who wanted their fish supplied at 7 o'clock 
in the morning, could take the fish away before it was auc- 
tioned or immediately after being landed. They would then 
pay later the price which had been obtained during the auc- 
tion. This method should be considered in areas with a hot 
climate to prevent loss in freshness and quality. 

Lafouge (France) said that in Boulogne the sale was effected in 
a hall separate from where the fish was displayed in the 
landing hall. There lots were identified and inspected before 
auction. Furthermore, in the auction hall itself, the prices of 
the seller were put up on a board. The sale was effected in this 
closed-off hall with everybody sitting down, and nobody could 
move or walk on the boxes. 
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Books about 

fishing and processing 



We specialise in publishing authoritative books on all 
aspects of commercial fishing, processing and marketing. An 
illustrated booklist covering some 50 titles and giving full 
descriptions is available on request. 

The monthly journal FISHING NEWS INTER- 
NATIONAL gives its readers most up-to-date and extensive 
coverage of all worthwhile developments in main fisheries 
through an experienced Editorial Advisory Board and team 
correspondents. It enjoys the largest paid-for circulation 
amongst fishery bodies, fishing operators and scientists in 
international circles. 



FfeUag News (Books) Ltd 
Arttar J. Highway PaWkattoos Ltd 

110 Fleet Street, London, EC4 



